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M'liu Anthinr of thU wiWk lliiui iMttKDMi 
YiHim muitnin t«> mJiievo inv pre«oiU uiu1« 
'({ikin^. lli« e%)NMientfi\ mumni mul t%\ 
inpi^ imwo to hint, UiMt, in ilie {mwtwi 
tHUioAUinu YtHing IVmuM (hi|{))1 to ih» et 
MihI to mHiuins «>u nil milm«et«, t^wivct 
woll «» HDngml viow*, wliioh m«j icnre 
((hhI lor the niiuil in dWr lifi*, Ami Imhh>i 
tho Iama of furtlior «Cudie« in ttuch hrAnoi 
of knowl«Hl|ipii «», At A lutuiv |H>rio(l, ni 
grAlify Uioir tAiten, or Ai'ctml with their i 
torcAtn. 

Knrly otlucAtiiMi cAnnot nmko A(^)C« 
Any bnuich t>r Acienw. \Vitho\it sAcriAa 
overy other •uhj«H!t to ono« it ouji;:ht» thoi 
(ot\\ to vnilu>^. the olffinct|il» of m^ne 
knowWf^t* i^th^ tniAiL'^'AiiAof enmrp 
anil evereiAiait ^^^ ^t)^«>|tlViHlin|i« Antl i\\ 
lifyinit it to . eti|{ti({«' Wilh lUlvAntAge in a 
imrticulAr porfiut- 

*ro fill l}jo' ^lfire)ft)tti» of the memory, 
the rntionAr huiiiiicta of ctiiitAiion : nnd, 
a munm of life, too^ when the ]v>werM 
lenstMi hAve not Acquired a um'AiI degrtv 
AitiiAi. ^lor will mnii ipiKTAl in»lnu ti 



rniFAoi. ... 

jttttrfer« with pnrticulw •tudiet, if th« taUm 
h% provided with a Text-D(H)k« einbracinif 
the fouudatioiM of buintin lenniiiig : tuch, 
it is presumed, will this volume be found. 

Wlieii the Author compiled his Class* 
jBooK, he was actuated by similar princi- 
pled ; and ho believes it is (*'enera1ly foitt 
thiU grcaC ad vanta^s have accrued to young 

fersons» from the perusal of that work.»- 
Sverv tutor must be sensible, however, that 
the CTlasA-Book, as a mean of enlarging' the 
sphere of useful knowlodcfc, in rather to bo 
considered as a commeutary, than as a key 
tu*the temple of Science itself. The Class. 
Book has its superior uses ; but, throuffh 
ifs]uiediumi the buildinjr *xn only be viewed 
at a distance ; the object, then, in the pre- 
sent work, is to load the younfl^ student up 
the^'steps of the portico, to open the doors 
to him, and UHlicr him into that temple 
where man is raised above hie fellows, and 

fdaced in contact with the good and the iU 
nstrious of his species f 
Without interfering ^ith particular 
branches of education, all the parts of this 
work may be rendered familiar within two 
years : one paragraph may be committed to 
memory every day; and The Uookqf*Qur$^ 
tions may be answered twice over within 
that *porioiL When this task has besu 
fiuisiioil, what an acriMuiion of varied know- 




Ivilir*^ will Imvo fn\h*.n to the lot of the pupii f 
How iitored will ho hin mind, with inte- 
n'MtJti^ icIdiui for ronfi*inplfttioti niui ronvf)r« 
AUlioit ! find how rompnriitivHy hinnk miint 
tin till* MiindN ofothifrii who Inivii not rm- 
}oyvil flio sfimc miyanUifftm I— Vc;!, |mrtiru- 
Inr NdidioM, fit tlio Nfima tim^s ni*rtd not be 
Uf^^hrrtod I 'rhJN hook niny^ indfod, ho roU 
httfrral in Inhour ; tdthonf^h it will prova 
pt-jniitiy in althvi, — Hut tho nntlior muy bff 
nnii\ to ho fiuni^uini* ; li«% f lifrcrons forhoarn 
fo ni\y nil to whirli Ihn Iio|M4N jironipt hiivi t 
litid li'itvoi hiH hook to npi'iik mr itNolf, nnil 
prove iiN worth, hy ifM nrtuid vttt*rin on the 
riMJii'r ^i*nf!nifion. 

l'*or till* roiivrnicMtn* ofl'iitoni, A Kkv Io 
(lir C^ufstionN, in ili^ nix hvndrrd Quentiona 
tipni-itdifd f o thii work , litiH rcrontly lutfsn piil>- 
lihlii'd, inrludinf^ AnhwrrN to tho Qui^MtionM 
ill («oldNinith*M (iVfininnir of Ctrfof^mphy, 
ill liitrrow'N Ncriphirf QiirNtionfi, Adfiir*i« 
Miit{liNh Qiif*NfioiiH, find U*.i\ othr^r work«» 
Siirji fill niixiliury rfinnot (nil to rr*ndfir I he 
Uvivt'Tnal I'rfceplar^ nnd tho othfir hooke 
on tli<7 NNinf* pliin, pnrtiniJnrly nrr«?pffthlo to 
III! 'l*iitorii; Ai it will r^liovo thorn from 
inudi unno4!o««nrv trouble nnd enxii^ty. 

D. II 



TUB 

UNIVERSAL PRECEPTOR; 

OB, 

GENERAL KNOWLEDGE. 



I. Ittiroductary Particulars. 

U KNOWLEDGE is cither necessary and 
useful, or ornameotal and luxurious. 

It distinguishes civilized tVoni savage life. Tts 
cultiration in youth promotes virtue, hy creating 
liabits of mental discipline ; and by inculcating 
a senae of moral obligation. 

Knowledge is, therefore, the best foundation 
of happiness. 

2. SeresioryK'Soyfh'RDCiF. istliat which sim- 
ply provides man with food ; and with the means 
of sustaining life. 

3. Usfful Knowlrdgk is that which teaches 
the arts of agriculture, clothing, building, re- 
jvio.ring heal til, preserving social order, main 
taining national independence, and rendering 
the produce of all climates subservient to the 
wants of our own. 

4. Ornamental Knowi.bdob relates to suIh 
jects of taste ; as drawing, painting, poetry, 
grammar, geometry, eloquence, hi:>tury, ntubic, 
dancing, draraatio representation, and the living 
languages. 
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h'.;u»»^hv^«4 of c\i*c»imonVAl nthloM^phv) hrinW^V, 

iiiiu bv his Milkci- ; i\>r tho ^«>i>«i itso of wTiirK, 
ho Mid W AccounUM« in n futiirr siaio. 

7. In \m wnimpi-oxTd him) \nu'iMlirr\1 ih^iwIu 

moAns ot\)o(Viu.c 0r oHriiCi\ ami |>0!(scueit oi 
no iuoan» ul subsistence, iK'ftidcA the ^iM iVnits 
«n^i Ni>ontiLiici>us ^M-oiiuce of the. e«v(h. 

i\. To thi« di|^\, some, uniions li\e i\:ikei) in 
caxoins under gix>uud« |H»rforni no UImuii, dnd 
«)opon\i A^ their sul>Msteuce on the s|unitane^ut 
|M>^<luit:^ of the earth* ami on the rte»h of ani- 
mi<N, \\\\\A\ thevjestwy hv Mmple Mrataj^ms. 

th<» tnh,ihMA>^(« of New ItiOUnd i t^i* |^«*i>|nU» i>riw.-\i\) x^t 
tho HtMuh ?^ l»ttiai^it I Iho !%ri»e«Urti»^^^ i «!w «atJ\rs ot 
H»uU«MiS ll\> « unit wm^ i»f iho Siht^H.in ^1.^i.'•»^^ ,>t 
v^.^m, \m- t^tttlnvt nnHtctiliirt ^iU ^o I'.xMn.^ < > K».^k% 
oT >o\:^o^ nnH irAvoii, ami In iMtlxmrU \ i^optiUi- ^\^. 
torn of (uMjir»n\hj .♦ 

SV Till the* Uomans invaded ljiji;laud« |Jlie 
l^iiton^ hvetl naked, ohielly under cn^um), 
pnnun!? their In^die^ ^* varii«u» t^^hMir^ l>e- 
»toHin«r iH> ^ulttvatitm oi\ the soil, ami deprmK 

f.iM I rt«-.^ \t \\X\\^ tti^tx'U-^ Ih (iio «leUlU «iCthU work* 

♦ IV «^h»Nim>liita« Atv WH »»* be tamMttteit n% mf. 
ni.M\ I «»«« to he reait •♦> tht p\)|>il M i|f imm\ er hy 
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I lu ibR^ul^»loiiccaa^cori»» borrics, and rc^i 
I 4^9,.up^f^.(i'^'^' ^l^<'t >^i<^' yucccss in iiuuliug u 

Oib. — Thcpfoplf nr urilniii nrr inilrlyicd t» th^r 
^ anibUinn uf Jullm Csnar f)>r tin* introiiiiction Into in 
raftnidii •^ thi*e nrN <if <4tlliMlloii, \i-hU-h hud Imvr! 
frMi ike (iMffft Iqio IVmi», from HDrwa into tiiey^ttifi 
Kiopt to Grrrvc, iuit( from itr(«coo Info IuIy » when 
bv thf lu»t of cm)i)ufftt, thoy wrrr iprend ovrr Kuro 
j lil llk^ matinor, n( thh daS, and from the lame rftiii 

the KniclMi'iirt^ the hMriimrnM of rHIerrInK bfttk 
\ Aitftpf civUiSHlloo, JinioiidH bv » true rHifcion, to 

tb^kf of the fj'fngcft t and ot ili»«eiiilonting tbo w 
hitiijin^i amoii); th^ Afrtmn*! thr AnH^rlc^iMi and 
fMilbUcd {K^oplc bf the 8ooth 8^n IflAnd*. 

* ' itti ^10 Romans introduced among the fi 
,on«, all the dtfs and knowledge which thev h 
tbemsclvi'9 r<*cvived fVom the (Ireeks ; ana h 
thrfoand'«itinii of tlnit M^oin! state, in which 
find duniefvcV lu Kn;;land» after llic lapse 
ueurly two thonsaud ^cnrs. 

Olr.-~^To (uko It vi(*«v of kuowlcd^ff nn it hat ettfnt 
ttlelf ThiiAi thtt most (>ai-barou« nnd un4.uUWA(cd tini 
doWrt id thlinj^e of )it(*r,i(urc, i€i<*ncc. niul philotiopli 
aild To render th^ whotr pluin und finrtliivr (o >i)( 
Mliidt, ApH'tothe mounest ctipAoi(ic!<, mo the uMoctv 
the pi^eirni work . 

>il I. Th^ arts of savage life arc those whi 
whn*e,|K>wesicd bv the ancient Ikltvus ; n 
which an* witnessed at thii da^>', amonj; all l; 
l«j6as |^i^b|^16; They inchide'thc art$ or5t\i 
^^WSV'^t^u^ taking aim with iwsilc weapoi 
ana |>ii;Mci*fing (ire. 

Aa 



4 Alir* uV SAVAUV M»C« 

\*i, Tlic Jirt Mi( ftwimmUiK, fl«p«iidi; iini,^n 
kecpiiif^ tlitt uniin muiI lmii<ift uiiitt«r ilif watur i«fi 
l»ioliM(lin|{ oiily Him iurtf uikJ pHri of llm ImmI 
out oi'llii; lyvirr; tiutl llirii ukiii/< kuoii hciUmi, 
un i^ill (tir^vi \Uv. body in Huy purtimliir ruuritt!. 

/)//... Tim iiifriiitr uiiiiniilii kwiiii wilhiiul iuMiHdltfll • 
lift ftiihi- lliry air iiiMlilr In lift lliiMl tnH'-'Wgi UVr Miclr 
hrdiln. 'I1i0 trc'ifi Iff iliik ml dr|H*rtih, Ihrii, mi kArpiiin 
iliiwii Mm ImiwU mill uniik, uml uriiiiK iiiidrr llin wMf^r 

M nil lliriii. 'i'lM' |(i4ltt »t iiiiv llOii.V »hti:t* lU« UMl of ll|« 
M.ilri, nillk (hf (i.ilU lllill Utv: iiiiiinUril HfHIltll Uf 

i;l. I lllill iii|( h )M'iriiiiiif?(l Uy iiioaI kHVMKe lui- 

liniift oil friot, HIlit llirit onl^ m'H|>Otl(i ttrc* i'Jullft. 

'i'lif hwith'hl of Cool, uimI llic Atroii|{«*bl« iniuully 
iMM-oini', l1li!ri>roii*, r!liii'fM hiiioii;{ mirli |ieo»Ic. 

fiA*. — llmpf. Urn ulfri, (htt hrro of Hiiltf}uttv, Imlriiifii 
Willi no ollli*r mfu\wn Ihiiii a rliih i wllh whidi, utonf^ 
lin II •iilll |o hM^ I'^^c^""'!"'! '^11 ^'t* WOlldtfrflll ll«|»tillM 
N»iiir iiHliiMlfe, litllr l«-lliOViril iilMivr NlVliftri, Hnti Imit- 
#vi I , foiiiiil U huvr H«'f|iiiif'/1 llm iinr i»f liovvkiioii Hrrowv, 

II. Ill fiikiiif^ iiiiii with fiii^hili' wi'Ujioii.^, the 
|Hi*n.'«ioii wliic^Ji hHvuf/(* iiiilioiu Imvc HttuituMl, in 

wiMl^Mriil. Ill tllinuilif; n hloiif*, llic*Y hclilnlll 

nil.)') I he hiiiillli'}if niuilt ; llii'^ liuiulin jmh in thv 
wiiici ; knock ili»ivii l»ii(U oil llif* hInii^ ; Mud 
htrikf i*vf*ry inrniy willi iiiicirioK txurAinrttH, 

it'll I'.vnrv out' l< iiri|iuliiir|| iirlfh iIk* •iinipk of lh« 
i-iii (iliiM il lUviil, III killing fioliuli. I'lvni feiK li !■ fhe 
4111 I UMiii ut llin IliMilli III A o>|«il«lriB ftl f|ir iirrifni ila^. 
I<'j. Till' fjiritlrMl alluillllli'nl ot iltVUf(«' lll'i*! if 

lilt' iH'iniiiiji^ ol'iiijiiii'iiil Urn; ImiI thin vviift iiii 
iiil ipil known lo nil iMilmioiii |M«op|r. 'riii* in- 
li.i|fii.iiii:t ol' llir, I«iiiImiIU*4 «'oijjiMl<'.i«rl iirv uh hu 
iiiM.iilih* nuiiidtn, wUvn lint i^|Niniaiiii lir»t lu- 
ll oil iinfi ii {iiuoii;; llicni. 

III. Thr. iV&aiaiin, MUil utiMPr rNMtcrfi iiutioiiig 
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after ihcy had oxw.o iU'4|uirf*d, or obtahicil fire, 
niade its presorvHtion n relispous duty ; and fire 
wma continued io tli^ir temples, wilbuut bi'iu^' 
once extiii^uishiHi, tt^r many hundred yourb 
Hence, tliey bi'caiiie, or were cunsidered^ fire- 
H'orAhipiK^rs. 

17. Among Biivuges, the usual mode of pro^ 
ducing fire, is, by the rapid fricliou of tii^o 
.)Heces of wood tilt they produce flame. Having 
no metals, they do not possess the simple nie- 
thod of commuiiicHting a ^piirk to tinder, hy 
the violent collision oi flint and steel. 
' 18. The cloiithin^ of savage nations hus refer- 
enee solely tu the inclemency of the weathei* ; 
and consists generally of the skint of animai^, 
or of the natural priKiucts of vegetables, with- 
out preparation or the intervention of art. 

10. A precarious mode of subsistence is so 
unfavourable to the human species, that, it is 
found, savage tribes, in a series i>( ages, do not 
increase their numbers : and that they often 
bCi-'onie altogether extinct. 

20. In the back settlements of North Ame- 
rica, the souls in the various half-starved savage 
tribes, do not exceed twenty thousand ; while, 
on an equal apace of countrv in China, two or 
three hundred miihons, aided by the arts of ci- 
vilisation, axe much better fea and provided 
for. 

. 21. The wretched Indians who reside 'in the 
di«tricti that sorrouud Hudson's Bay, ol'ton 
)>ass a week together without food ; and fre- 
<|utntly die of want, during the chftic of an aui- 
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iluyb ftigetlicr. 

Oft*. H$^cp^ liiM ii»i(^iu iif Itiii'iiilftliijr 4h4 fHiial 
met'tfiifj^ l^cnt up ii| rUflur4 life, Uf umryfian^ of |i|f:A.- 
«iiicr; iiUlenKinniiAKinJitSL-b, when in aiviilewilb fn^nrii 
..iid luiMlil'iiiir* l|i< tiitiai|i:« uf llid c)iM#, H4< Iks irit 

'«i'fS li' (bei^ i<^c! •AMiii: |iiiviilii)iii to be Nome 
hy itiiti Uilfeiitti, I'Uttic! gmui iMtiiiuttlitivt i»/ 
auiiitiimeii tMiiir ii|)j)rc!ft4ivii|y un wtfuk iiitlivi- 

ilunL, iiic! WliiaiJU(llli|iUHlii'«Oi'idlHil<ldvili«lMi 

liiiiMi if bclUr ibill tbn be*! lioudiiiuA uf the 

ull I MiiiiMlct i <»*f»l tucjl 0|« Ibd t»ilU|i4AriM Iff kftimlMffai, 

III rt i.ciii>r. in M liu|ipkrj ajiiI a (MMfit r^i^i^fUlilc ff^ijiii 

IliMl. 

v). 't'lie liut fettir from suvtige l'tvi-aid« rjvi. 
iii!i.tt jile, id \Uti HL'i\\iUtnitui^ prntiTliuii^ pilj 
urifCjiiiiioH uf |iroh«*rty. la e<iil]y agro, tbif 

1 oit^ibll:l| only iif WlUl wait (f6rit;Uli4l Ul ijlci i|f|r 

iiifilitiif uiiiiUofipah. 

*J4. 'iUii tint |>ri)perly rniuUled of %he«n, 
fiUAit, unil iHtf'ii ; «i|ii the lirbt hiubaniimen w^rf 
(iiijijii iilj, ivbo rcudt'ii ihfiir l)ni;ka| uMd drpvn 
liinii williuiit rebi riciriiui IVcim |Miiture fo ndaliir^, 

#M*. W* httVH A lU'auiifiil piclara Af thu pulftral llAi 
|ii iiii: IhimW af UcumI* I AbfJiliiuH, Imac, JM«ik, aiii4 
ii. Jf rdMiliMi mat a ii|M:yUr4f t»r lH^hi#a4aMl« uf i|a •!#» 
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licst aecfl. It will be tero, thmt their wealth cowfttcd In 
their flocki hud their live Mock % and tiiat Ibry roAmrd 
over Ike country to find piuttire whereioever thr^ pleated. 

*2&* In t lie pattorul neon of hnshaiidry, Ikore 
was uo propcrt}' in luuu ; all the couutry, wait 
op^ nuid common to any occupier; and no 
aue usi$umeii to hiDisrlf a property in the soil, 
or consui^rcd as his own, the produce of any 
pwrticular spot. 

tftf. in Atrioa, nmoujc; the native American% 
and in most part« of Asia, there eitists to fhis 
day» 00 propei'ty in tlie laud ; hence, in those 
qoiiatries, it is but little cultivated ; and sub- 
sistence is precarious ; notwithstanding the fei^ 
tility of the soil, and the general character of 
the climates. 

37. The reco^rnitioti and protection of pro- 
perty iu the soil, are tiie bases of indiistrv, 
plenty, and social iniprovenuMit. 'j'his is, tlu^ie- 
ibre, one of the most iuiporlaut steps iu the )>ro> 
gress of uuui, fi-om the sava<:;e, to the civUzed 
state. 

2U. As soon as any man could cull a spot of 
jgrouud his oun, and could socuio to his t'un;ily 
the produce <if it, ho would carefully culuvate, 
sow, and plant it; knowing that he shouKI reap 
the reward of his labour iu the season of har- 
vest. 

tK). Countries, however, in general, He open ; 
with notliing biit buuks and ditches to <livi(!e 
the laiia of every husbaudinan : but iu England, 
CHch separate farm is divided from others, by 
hedgcii and fences ; and the farms themselves 
are brgkan into small enclosures. 
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Mf). lii rmiM^o, Ortiiiny, tliily. K|ttiiii« ii^ 
tjid.^i otiirr iiAtifMiA, tiif IhimU aIiII rfmnin u 
( iirlosr^l in iMrji^r npf n lirliln ; mnl iJm^im* 4M>iii 
tiiris, la cuii«r(|iif!ijri>, prrnuit a <lrrnry h|>|np« 
iiiK'f} {it tlir r^vr of Hit KiiKlUlitiinii } iivh(Mi» fi 
rluniiri'ii rniilrr Kiii^ImimI lb«* gtirdcii of fl 
w or l<l« 

ill. t'iiirlofitirri jutrrntly itiitirovr llif rUmfl 
of H vviw\ry, l»y pnitrottHH it IVoiii iimliiiiiM 
xviiiflu i tliry pli'MAMiitiy Aiiliilividr the llllioil 
of till! fkriiirr ; niitlf liy rmtrMiiiiiijtc tlii* r^vm* 
nj'rilttl^*, tlK7 iiCi'riMinii tlinii to ^t't iHt Wilt 

Ms Fnrnirm nrc rttlliul artiblr /ttrmrm, wIm 
llir^ nrc! rhirfly riii|iloyn(| in MUiiiif I'om | m 
IHinturi' \%t urti^^fnrmrrn, wlirii titry Mr<* nigiiifc 
'M ri'iritig Hiiti iHttniiiiM aIi('<«|), hikI (ithrr lii 

ilil, fHrni9 y»ry in tiKe, from liOy ff» oi 
lliiMMnnd iu'rr(i« AtmIiIo iHrnm urn fcrnrml 
^itmllrr fliMn iIio^p omiiJoyrd in |)aHturi«i i 
^:tMxinf{« 'riiour, I'roMi two to t'nur liiiiidri 
iiMi'A, Mrr tiir nio^t iK'ncliiitil tu Dig «i('i'U|iir 
ijiid tlir |Mil»lii'i 

'Ml Siiilj* Hrr ilivMlrd lutn rhivry, Mint; 

• liHlkv, ^ninlv, i^tHvrilv. iH'rtty, Hint iiiiw»rv/ri 

• liiyry niifl lutiriiv iiir caliiMl loliif f»r Atmiitr nolll 
<Hi(| ilir HHlidy mid Knivrlly^ litt'i^ noiU. 

it.». Suds Hit' liiirfrii, Vilirii uvy rotHifit of If 
iiiiicli olnlip kind ofiiiiitniHl* do ncit tiold UMij 
tiiir, or lire too hImIIow. Tliry iir<! Iritili:. wlic 
ffxy loiiltfin M du«> niixhirf* ot tif vrinl |MMuUh 
'^Hfthi Willi veiiiiildG uiid uniaiiil iiiiiiiiir» 



'90. To r€ml^r * Mni^^rt soil fl^^ril^, h ought 
li> b« freqututl)f fumed tip to th<*' tiir^' and to 
im^t m{xH\ itfih it HMtfut^H of Aiilmal diin»s, 
'^my^d v^grtiiiyif ^, liliir, ibani, »>k^f ][>'uiks of 
streets, A-c. ' ' 

* 8t. In turnin|;M'rr the lioil, th^ chief imple- 
uients of I he Gurdcnor are i ht' spad e, t lie hof « and 
Ih^ mattock ; and those of the Farmor^ nro th« 

fptoneh, tlle Imrrow, xht roller, the scylhc, niul 
tbvM«kle. 

* 88. A 8 a'sucerMion of th^ same crop tends 
to hftipoteHsh rhe i^oH, a rotation of dlfferv^nt 
crops is necrsMir^*. Potalw's, f;ratn, and vfhWv. 
^vops, ar« f>xhatt!«t{ng ; bttt, after them, the soil 
liaamelkirated by tares, turnips, aitd green or 
*plwit crops. 

30. Co stiff soils, clover, beans, ^rheat, cab- 
bages, and oats, may be cultivated in succes- 
■Ion ; and on light sods, potatoes, turnlns, pease, 
^oatt, and barley, may succeed each otner. The 
fenetnl rule is,' one crop for man, and one for 

'Msf. 

Odf.— Tt»'m ptnn of vnrylnjf Ihf rrop«, if A new diiro- 
"very. F«irmrrlt, Imnd \i\y lonf; in fntlow | fhnt H fo lay. 
If lU n«(t worked CTfrjy (liird nr fourth ytar t but now. It 
\s ttioal, by Taryinic the crops, to get two, tbrct^ or four 
(Tops in K year from the fume soil, without its being ei* 
Kftinled % anA fhllbwipft W, rontieanc ntly, found to be 
uanceeHary.^-if«^e« Konn^^e Farmer 9 MaUndur, 

'"40. Wheat w sown in September or October; 
butthe Sprirtg-wheat is sown hi March, ft rl- 
pHis in Aiifiust and Sopteinber, when it is 
tetiperi, '' h(fnied, and threslicd. After being 
ground ' at tM mffl and sifted, wb^at forms fluur : 
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tkt flour fldxod inth witer tud j&ut, ai 
in an oven, becomot Jiread. 

41. Barl$^ ii town iu April auci M 
made into malt, by be inf; iieated to a 
germination, and then broken in a luiil 
malt be infiisod in hot water, the infusi 
the addition of hops, may be feruicn 
beer» ale, and porter. 

4iL Ostt are town iu February or 
when ground, they form oatmeal, aud mi 
water the meal becomes oat-brcud; 
ground, they are favourable foo<l for h< 

43. Tliere are other species of grain CI 
in Englamii aa rye» peas, and beans, Th 
makes black bread i and the latter 
known as delicious and wbolesojue foot 
a very nutritive grain, is much inilti^ 
warm clinmtes; and tliere preferred i 
kinds of grain for the food of man, 

44, Modern husbandry has sulMlivid< 
into nearly u hundred several kinds ; o 
there are two principal divisions; 
grjissea, aud artificial grasses. The sevt 
arc aiown luid cultivaled together, or sc|j 
a«;«ording to the nature of the soil, or 
ject of the cultivator, 

•16. 'J'lie natural grasses arc very nuai 
their kinds ; aud are preferred for I 
tended to be kept io grans. The artiticial 
are ruy /'rusii, red clover, trefoil, sun foil 
tares, yarrow, turret, .tc. 

40. On manv funua, cows are kept 
milk they yieiu: and for tliepurpoattDi 
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butter or chceie. Butter it nade from cream 
b\ agitatiug it in a chvum ; and i» the oily part 
of the cream, or a aort of a solid oiJ. Cheese is 
aiade from milk liy curdliniii; it witk ninnet ; and 
the curd it then ptested, tbaped, and dried. 

Mi.-~-Tbe ntpnri h pre p«rrd from ih» iloiuich of a 
tMl wlticb* OAfinc been pickled for the ptrpote, it 
cIrVed and afl^rwarat infuifd In watf r for a few hours. 
The water, diNolvinf^ a kind of af Id, fa mlsed with the 
aiilkf which It Moa rurdl#t. In commerce thate tiomacht 
am e»ll<*d «W/^, The checK would be wbiir , if Ibc milk 
wi*re not previoutly coloured with SuiinUh or other 
Ahtetta. The 1arf«*it cherce-furmf are In Cheshire and 
DentniEbthire f and on tone of these, 600 milch cowt 
art kept. 

■ 47* In England, of late yeart, telecHont have 
been made of breeds of cattle, iheep, Ac. from 
among thtite which frttcn the quickest, ^hich 
have the bett-flavonred flesh, best wool, ^c. 

4B. Among oxen, the kinds that have been 
preferred, are the iniddle-liorned, or Devonshire, 
ibr y[6rking: and the short-horned, the spotted, 
and the Alderney, ibr milking. 

40 The long-horned, the Welch, Ihc Kyeloe, 
and the Fifeshire, have also their separate pur« 
paset and rtscommendations. 

*40. Among the improved breeds of sheep, 
the favourite is the South Down ; but the Tees- 
water, Dartmoor^ and Romney-marsh-breeds, 
%ft fha^ largest i the new Leicester and Lincoln 
are»the next.' The fleece of the Lincoln weighs 
lllbs« > 

50. Those sheep which produce the finest wool, 
aretha Abrino^ tlie Ryeland, and the Shetland" 
but thaif fleeefi weigh only from 9 to dlbs« 
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Tiuiti lit Eaghad, oar princiMl aative fruits 
iuo^ IIm wJuwtteberry, the strawWny, the cimn- 
haiy« varioot lorto of pluiii«» haaie-nuts, the 
aconi, the biackberrv, the alder-berry, hips, and 
jMwa ; hut vrc now biTefooeeberrict, currants, 
appkssy pean^ aupnior plums, apricoti, peadies, 
nectariBeSt and gnjpet-«-aM)it of them exotics, 
and fint cultivated m England^ about three hun- 
dred years since. 

. . ABw Within the last seven years, the bread- 
fruit tree bat been transplanted from the islands 
of the South Seas to the West-Indies ; and all the 
rare spices^ natives of the East-Iudies, are now 
cultivated in the West-Indies. 

S7. The Potatoe, so considerable and whole- 
some a. portion of our food, was unknown in 
£urope, about two centuries ago; but was 
brought from America by Raleigh, The period 
i^ cm record (GOO years before Christ), when the 
first wheat was brought into lairope, from Asia 
Minor. Peas, beans, and all other grain, aic 
exotics in England. 

68. Such, also, is the art of man, that be im^ 
proves whatever he cultivates. By grafting buds 
of superior fruits on ordinary stocks, he auiends, 
and even alters, the natural produce of tlie tree ; 
and by managing and selecting his seeds, he 
unproves and enlarges every vegetable pro- 
duction. 

5d. By the art of Gardening, two, three, or 
four, persons mav derive ample subsistence. 
fpuaseverv acre of ground in cultivation ; but 
^tmn a|,ui aa country, without cultiratiou^ 

B 



o(», Im liiHiUmi Htiil Wnlf'^ flutic ttf|i ftn full* 

ifi ithtpn Iff ttroiiitil I «rf If liif'li, ni'ftil^ fhhfjif mlh 
Ih-tin n\i^ f»yl))f»irii<(, or *«r»< mh|iIovh| lit jici<fK(f^j[{ 
« wWW \ |l»«t i4li9f mvrn fr>^ itfi«lM, 

v»iiril (rr<»Mfif| lo rvf^iy |ii<tAff)n mimI rMnily mii^ 
lli't Hrrc of iIiaI ViUhU Ia iiifiiilDviffffL 

tnl r<f«(| \V iKhim M tlfll'lHC. Hfll If lilt- |IMf«tMt| IH l'f)|f« 

«if lyf^rfMh^liq t fttlff, <♦(*!» irr»fHl|(« f(M*i1tniM>«i-. Ml l#'H*i4 
100 (riihi<*ti»« ftf It tf ihm I* \h ittt **lit huiftUn . tUt* j^t'tUiHt 

<'l l^ill MM >t'''^ 1 I|m»-« Inulff 1^ III iiurit y in /!r|v^^ 
IkiMH l^f* tM'r*%lli ol lli^ M|;i|f|i ui }\U >*« r' « llll« 
fc|M'i|»| MM' 'ifi^l'llf ''/ "iM *f*« ''*H (|fii«ic>( »( UiUiUt 

f v|||, lIMfl |lf(/, lifJfH^f lilt* (iHi'llli i li( IvVft ft<i»4| 
^m\ ^M Vrf.'4'|iilil"-; nilli lM|i|a^ |ltf> \iUn\ltl't li\ {Up 

<if l<rf Uti' f(< f f « ) MM'f I'l*- ^ftiifiiri'W f <|| III Jl'tM- |l-. t f^i 
kil«»ff'«1 l»^ ^»// A« . *f»' 4 fJ,"te< »f r.i' ( > .lliti.'.- r|. ffl< ||(|1,/^! 
»<*«»• Ofl^ i|t^4|4lff^'. /fli«tll'It '*t 'M •■•l|rlt •! Ill -'ili'i 

n7 01 1Im> thiilff 4ttiifiofti "I «» itM*.' •' t^iii'l) 
yf/»l«' mUliOntl Hi*- r.i,i^tlii\sti\ ii« tii^hl'^ Mlii.)M{r i 

ntttl H huff Ih IvhiW^ i«fi«l tifftl: r ntH/i ', i»/»« 
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mim(fn[iinda hdffj \n rMcTs. #ftter; and hulhl- 
Nig8;'ati^ onf f^r///ott» In libp-e nclipisurea, gar- 
dVn^, Hnd pt^ii.<iirc-gri»uhds ; dnd tlic remaining 
if^ree millions iic in fallow. 

'■«»*r^TJ^«Wrn iriinrrthi of ♦raife' coiiiirt cfciefly of 
eMttribbiH or tMaUi'sv ^tx^ ft it conp«le4, ilittt /aurmll- 
Ik^A^ qf Mlem nrr cquaX to any . purfote 9i cuUivatiou i 
flif. oilier threCt areiu inouuUiovi oriuifeno drpUi uf 
feg'^aoie soil. 

f>3. The number of bullocks killed, annually, 
iiif '£i\g)and and Wales, is at least a milliou ; of 
sft^p, trirt'e fiiilUons ; a:nd of lambs, calves, and 
pig^,^ nine millions ; besides thirty millions of 
PPmUi^ and game ; j^nd innumerable small birds 
ajid tishes. 

••The number of horses is nearly two millions: 
6f which a million and a half are eihployed in 

llgriculture and commerce. 

06«.— It ig calculated, that borset consume one-fiflh of 
tiMS entire produce of tlie land i <. e. the produce of four 
iicref per horse on the whole of the land, or two acres 
ii^Ch, of that nine millions employed In raising com. 

^ M. On an average, each man, woman, and 
^hiid, consumes ten ounces per day, of animal 
ibod, or 220 lbs. in the year; which, in animal 
food, is the annual produce of two acres of land. 

' ' It h found, however, that the same two acresr, 
cultivated in Potatoes, would yield, on an aver- 
Ag^* trparards often tons per acre, or forty-four 
thomaand pounds weight; and, coasfquently, 
nSoxA OM hundred ana twenty poundi^ of pota- 
tl>es; per day, tlie year round! 
. ;'65. If 'cuhivatcd in wheat, the produce of the 
nme two acret (which oroduce but fiM pounds 
of animal food)» would produce 4,000 'pouiMls 

B2 
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wrij^ht of (inAu I or aflfbrd irti p<ittn(i» of wh^at 
per tt;iT, Imivtng Hufficfriit for i^od. 

IVq.i Hnd hruiiM yiolA in (Ik" mhiiio prop^iriioi| 
Ttimlpv «ii(l nirrolN ur^ um prodnctixT Hi |Mtte< 
Yix^iil but pnfiiilpi Hctuftlly doublv the X9^\dh\ 

of potHllin ! ' . P^. 

Oftx.— Mr. MMitlHnn w<<11 nh^wvw, •• t^M 0tfiy*krr«* 
would vtippovt lu lAnn w«tl, An ••^rfiiilfi* ^•i/Ttltr/ 
mys ht*» '* onljr M hiin rlmtini* liii ctiti It) iii«« wfMl IKH 
(Iny, of iMtlittttI fiioH I nnd hr will rrqiiire th« |iriiil«ic« ui 
fi>Hf «rr<it r* Th^ Mm<« nuihor iihun-yof aIho, ** ihnl'Ui^ 
lUri'li, <ir oanr^liintfnl of « potHiu^, In MO'fdiirlli if Hi 
rtitlrr mt\$U\ | nutl thul th** quunilty «f tiAn'^i or MCrU 
nirnt, fin nit ncrc' of |»otutori, is Uiixt \\WiC% KtMittfr 1^ 
lu nn ncr« of when! !" 'l1io«f , !|hit M^k f^rtltfr lii/or< 
mnilon on nurlcMlinrfil iHbj«ehit nhonlt! roninll Ktim^*! 
/Wi»trrViC.i/fif/4ri a worli wMcIl Mflt lo ht ftMiil4 U 
rvcry Airni»liou«<% 

IV. Mri^llnrgy. 

00. Boforf mtn could tlH the pound, diji it, 
lii>o it. Of plouffli it, bt rt'quimi tut* nid of siimii^ 
thiiitf bircioi timu tbc. ground itntlF; that U U 
ktiVf li« wttutnd iron or motnlik Without Iro^ 
ho could buvr no vory usr(\al, thurn iii»truiitant| 
-^tuoh «• th« apade, bo^ plou^nt Kcytha,^ oi 
ftickk. 

U7. U<4iOQi till tbcy had diiooxTrfd the mcanf 
of ubtaiuiiiK and workiac irotii'mfrn wH-r t\iund 
to do|H*iul for fotul, oa lar itiontaiMouM prodac- 
tMHii of tbo varfhi and on Ino flcih of aniowU. 
llol> writ tells ui thai Tuhal^cain (or Vul- 
c:iu\ wa» tbe iMtruotorof all those who^ bafons 
ilw floi|d» workfd in brau aad Ifoo. 
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on. Vicwiuj; the ractalt in ordinirt gic» \tc 
cmxMvTXlwni common productiotui; Lut no art 
is »o ciiiiousi, as that of extracting metals 
frow th(? rurth, or oil! in which they are burifd 
or concealed ; and no discovery or invention 
wa» ever more wniidr rful. 

CO. Mr taJn urc vi'ry neUom found^n a pnrc 
aMic ; but |Hirliap» \\w lint di.sooverer, haTtag 
ftHifid Rome mf tai in a drtar hfd or pure ifate, 
tia» led 10 make experiments on tliose lumpi of 
ahapalou and coarte» but heavy aCrth ; which 
consist of a mixture of earth and asetal, and 
which ara called oret, 

70. Ciold-dust is frequently found in the sand 
of rivers; whilher it is washed b^ the rains 
from the mountains. This itself might lead to 
the discovery of metals. Much of the gold u&od 
in KngJHnd, is collected out of the ri\iTs in 
GNiNfff, on the coast of Africa. 

71* WorkerM of metals, imitate nature when 
they kf«i ami wash their ores; and, having 
cleared thrm» in thHt way, of much of the oartii, 
they then ^urn them in various wuyii; and, Ht 
leujith, get the metal by itself in a pure state. 

7ii. No rne. cvii hniking at most of the metnl- 
lie orr^, would suspect them to contain metal : 
I hey art', 9tppiirently, the roughest, coarsesit, und 
least dcMmhle stnnejs or earths* hut, on bein*; 
btol\on« ropmtf'dly vwished, and burnt, (or, 
rfwrWeW, a^ il is tidU'd,^ they yield Gold, Silver, 
I'opprr, liiin^ And othoY metals. 

7Si. 'Ilirse ores an* found In the veins of 
niouiktaiu:*, or be twain tha stiatai or divjiioiui 

u a 
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«>f rucki t gmrrall^ tonvmli IImi »ui fiicv i>f I 
giuuiid; ttiid Ikv piU or wvlli« du|( in MtHirk 
llirurr, Mrr vttll^il w/iirf. 11ir wril ludfi 
inlJrd tli0 aAii/I of Ibr tiiiiir. IMln. Iioni nvkl 
•Ivuo I'lil^r in culmrliifit mr rnllrd #^^i 

7'4. 'i'lio (Icrf^M iniii*-ii iirr in lliiii|:iiry \ n 
Mir nboul tlirrr*qiiHilrrii iii n liiilr lirlnw I 
fuirti<«. Alniiy niiiirp mr hkr loMiin him 

f:iouuil : mill nmn^ iniiin* tmsH I In it hIk 
ivrn in thcui. 'I'hr wnnt ul Ih'mIi inr. nnil I 
iiilliix of ivntrtp |)rrvriil iniiirH tinni unikt 
ilrrprf. 

7'>> All i\\r HubiitiinrrH uliirti form llir ({itm 
i:imI rirtli. Qio cntlril ntinnulH. (*lti\ m u mil 
Mil : ttll iilonrii nir iniMrmU : i'lml u n miiirii 
rlinlk. nnd. m blmrli Mlinlrv««r i» not uninml 
vrnrUblo, in iiiUpd minnril. 

7(1. 'Mif« hIihIv of uiiiirriiU litit lirrii nirll 

■ 

tliMMJ. dimI lullril tlir M'iriicr ot lit im mini 
III llll^ iiH ill niuii;^ nllin linitirlirn of iiririii 
litllr iiiorr. liuurvor. Iimh Iitpii rllrrtt-tl. llinti 
III I II ill i\ nYnlniinllr vUMilimtioii mnl Mmni 
• Utuii\ 

77. All mini iiili. tf. r. nil rniilifi, miIIk. ^lun 
ttnil iiirlHJH, mo si'irnliliriilly diviilnl into ft 
I'Kiikfti'ii. 

I. /'iiWA.v Mlnrriln- Mn^: nil mirli. itn m-r in 
of litnlr itml »mrll, lifilil uiiil InifClr ; n^i m 
«ili»nr, (lint Or »IIm, i'ln\. hiiml. i-i v«luli,^|); 

f>\itAiiiii. Mi.tliii.'ln, rluilli, nIoik-k, rOfii<*li:)i 
jnpiirr. I<ipitip:rii. iin|>|iliiiVM. iuI>i«*k, rnuiitli 
Hint Hinnioiiilii. 

II. iiutiHr MinmiU |h-ii>i: mk'Ii, n<- lini 
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pupfljoit Uuiiet and are heavier, softer, and 
partly transparent; as common salt, alun^ 
nitre or salt-potre, and borax. 

III. ItifUmmabk Minerals — being lisbter, brit- 
.,tle, opaque, and never feeling cold; as coals, 

sulphur, hlack-lead, and amber. 

IV. MttMic Minerals'-'being heavier, opaque, 
• jcold, duUilff capable of being drawn 

. ^ iato wire, and maiieakie, cafmble of .being 
worked into shape. These consist of gold, sil 
ver, ^c. : see paragraph, 628, for other parti- 
:. culars. 

70. Many metals exposed to the air become 
dttity : that is to say, they imbibe a |nirt of the 
atf .called oxygen, and the rust is called an 
omdt. If mdtcd and heated on a fire for a cmi- 
aideralile time, they also imbibe oxygen from 
the atmosphere ; and turn into substances cal- 
led oxuiea: the process is cailrd oxidation. 

70. If 10 lbs. of lead be melted and heated in 
thia manner, it will be converted into an oxide 
called red lead ; and the red lead ho produced, 
VfUl be found to weigh II lbs., the additional 
pound arising from the imbibed oxygen. 

80. Oxidts may be converted into metals 
again, by depriving them of their oxygen. In 
the vxamplc of red load, if it be burnt again with 
powdcre^d eharcoul, the charcoal will detach the 
oxygen from the oxide, and the lead will be ob- 
tained again in its ))urc state: this process is 
csilled rtduciiojt, 

&1. Modern chemists consider the whole earth 
as metallic ; and all the different earths to be 
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iiotliing more thrni Tarious oxides, or ruit 
iuetal», pituittced by the continuGd action of 
uir and water on them ; and capable^ by iU 
hic nieaii!!, of beint; reconverted into nieUli 

0!2. i^htima in the heaviest of all metals, 
ih}; *JU times heavior than water; but it is a 
i\vn\ discovery. The colour is licht grey, 
it cannot bo molted in ordinary fires. 

83. G^id Is 10 times heaxiertlian water; 
the mo^t valiiahltr of all the metals. It ii 
malIcal>U\ that au ounce ot it will gild a si 
wire i:),00O miles in length ; ami it may 
beaten into knives; :U)0,000 of \ihich, are ( 
the thickneiis of an inch. 

a*t. Silver is 11 times heavier than vra 
and next to ^M in beauty ; such Is its ducti 
that it may JHMlrawn <u:t in wire liner than a I 

b5. Akrcttiy, or QuJck>iUer. is It times! 
\ier than uater ; and is remarkable lor b< 
liijuid like water; and for not becoming s< 
cicept in colli greater than tliat >tliich rem 
water boliil. 

({<>. Copper is times htravier than water ; 
is iound in great abundance in the mine; 
S^^edeu, and also in the isle of AukIcsc^^. 
iiiiitrs well with other metaU; and forms* s 
I i( iy of useful compounds. 

a'7. Iron is times heavier than water; 
i> Uie most useful, and, in England, the r 
. Iiundant of all the metals. It mixes with 
uriimal, vegetable, and mineral kin^don^. 
melted with more difficulty than i*old, siUe 
«'o^>per ; and it usefully strikes tire with flii 
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l)^,~Ae londstoDtf » which |iotscM>c» the »in)E;olAr nrd 
mificmriiGrole propetff of alwayi potBdnft: to the nnnh. 

JKN m»i. greliow dcliPef mm irnpurr oxides of iron : i^c- 
«ef|illjr,wtere rednctt is foaad iu the «oil, it.e prcireiii'c 
oC ifob mfty be •lupecM. 

88. Tm 18 an English or Comiih metal, 7 
tii&es heavier than water. It is very yaallcablc ; 
^^^ is highly useful as a coating to iroii aiitl 
copper.; requiring only, to have iron .dipt into 
iti^.,9ad copper lo be rubbed with it» to ueconie 
P^riectly coated. 

^* £ead is 11 times heavier than water; ca- 
ttily melted, and highly useful for various pur- 
X>Q8e^. 

.1^. Nickel is a Chinese metal of a light grt^^ ; 
0. times heavier than water, tnd melted witJi dif- 
ficulty. 

,91* Zinc is 7 times heavier (ban water, of a 
M.ttish white colour, and used in various com- 
flpunds. 

' 02. The other metallic substances are Anti- 
myuy. Bismuth, Cobalt, Arsenic, Manganesr, 
P^ladiuni, Rbodiuin, Potassium, &c., to the 
Qumber of thirty ; although the ancients knew 
of only seven mctaU. 

"to. iron is forified into stect, by being honied 
uri^ charcoal. Bracts is composed of sine and 
ccyppcr. Mill'tnctal is a mixture of till and cop- 
pi)^. P^ter IS a ipixture of tin aiid lead. Brciue 
iij V mixture pif co|}per aud tin. 

^M. Coals are minerals du^ out of.thf; ground 
in |miiiei:yi^ mines ; particularly at '^ewca^tle, 
WfiitetiaTeb, and IVednesbury; and' they are 
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ilir !>rHt Aid yet Hliicfnr«rH by imin. Thf IM 
fish islniidii nr^ ockbrutvd for their c(»iUiiiluei; 

many couiitrii** Lriug oblinod tu dnpistiKl- oil 
wood ; which ii «ifloti icnrcr And dnir* 

OftH.-^dmU nrr, In nil prtilmblUly, ttov fvtiwiM nf 
iiiuiiinrr)ci*(l for«*kii, brfiiiRlit III tlif*U pm#ni ifttK^ by loiiv 
iiitkiHiHii priKfMi of iQlitirrnitYriiii vhrmUiry. 

U5. Half the ctvilirtd rniplDjitjf^nti of mm, 
rouHiHt in ^vurkiny tht uictnU mihI iniovrHli. ii 
Kn^lniui, the liirsc tuwiii of lUriniiip(hiiw mul 
Shrlfif*Ul lire \^hoTly rngAf^rd in tlio liHOl'iil And 

oriiMmvntHi nianufn< tuici o/voriunn nictuln. 

f)A«.^>-All Ihoi bo>ii rlTf^^t with Imd iind a tohnrrn- 
ptpr, mm ffltfct In ICKRI^I C« nil Ihr mrtalp, by ilnilRr 
oi Mli|rhtly-vBrlrd mrnnv. 

i^G. (iivili(uti«m dciinndi mi niiivh ou tho din- 
vuvny uf tlic uiirful nivtnl», tlmt litllr pi()|crr«i 
Clin Ik* nuide fioni w invM|zt« ntuto, without Uu 
nicliil triid« of Ii hlaclismith. 

llo luttkes ull th<j iniplriurntn of fcardening 
sumI Hgriculturf ; nil donicKtir lUvniiiii; hnlvca 
to rut M hh t mid ipgiiri^ luid hwnrdii to dofvad 
the soil nnd iti prmlucc, ii)];ninst iiiviuicrn. 

1^7. Tu Hvuiii I ho inc«>nvi'iiivncr gf vxi Imng* 
ing or blirtvriiiii, mm, in «:mly iik^h, tixivl on 
nifMuU: m on i^old. iilvir, v( |)|m;i, or iron, for 
a n)«'diuiu of vuliir ; 90 tluiti if i;m* man. hail 
too niuoh coru and uuutvd v^itw, liv uui jint 
oblicrd to gi^t ctnn for tlio mni\ l»nl hr, luigiU 
iii'll Tils corn for no iinu h nirUk^ nnd buy ihfi 
miw W'ilii the nwtiil. «t bi» voMwnifiuT. 

06i.«^JIr«vri thr orlglu iif ipoiivy ( hdU hi II 1(m 
foiiitfl Incon^riilf til tq h-cIkIi nirnil |ii ctciv IrunvHftloii, 
(n« AhMilmiii dt|l whnt hv himirhf the' r\)irylii|Mltlif i* Af 



llff|da» tp IndtcAtf th«c ihtv mighl ht uMjr m* ff ive il for 
a «rt(Wtl wfiK^il or vnlur. Ilriicf, in KDgiuMil, «• li««r, 
i*r btk<1,' iilrc«*" ufviunipeil ^otd iif kiM>ifn vhlu« i m |[iii- 
Mi-ni, hHirft^lnt*ai»MiT«ivtKii«,kiklf «AT<*rH|iiti, Ar, : )>1««*m 
uf •lamped allfrr, M crow n», thilUtie^, &r, i and plrrrt 
Al^ *tMiipMl f«|>|<4ri «• iieiiitlfN and li«tr«prniiir« i-**»ll 
«^ii«i«frMil nnrth. Um of lai<*>iHir«, a prrnkioim ai- 
ti^in^i hail btvii mad*, (u |ia»k ■iHiii|>cd paurr for iuuiu\v i 
arlf.ioHil.'t , mrrf ^t vwi<0« lo And |iionr\, liul Uurit.v, ah 
moHK lurlf ! Hold coin In purildiUrW, rnmfqii^niK, 
ttluioM dUap |ii*artMl, and bf^om^ \^rry drar iu relullon ta 
IhP paper-aiiinr). 

N. II, ^i'oii) 7(i to t»l »«• uninbercd 0^ to U1 ia the 
fuTuier tUitiiin. 



\. Of liuilding. 

iu^liich lll^ mi^'ht .HlH'lti*r himself from ine in- 
V If ntiMicy of tluf wealhtM*. Btnist.nof pre \ retire to 
tliicketa uiul CitvcvS* lienvers h\\\U\ mihMioiia<^!t , 
und rKhhitn nmkt* hiirro>v» nndiT i^ioiuHl. ^^HIl, 
in liM inoit suva*;o >latc> imitntf b thc'ir practirrh ; 
«imI thi'ii itn|irtivea on tlieiQ, b^ the aid of liih 
rea»oii. 

9f>. Anmuf* iava|»f tnbe«wf iiiiU. at thi.4<lu\. 
that ilieSihfnHNzi aiut Noitttrio AinoriruiiM r<^- 
Mt nniler t^rouud ; liaviiij* their filthy hahitn- 
f 10114 fiitiicly olosc'ti thiriiit; ih<^ win tor-month:*. 
In warmer rt\s;ionii. the Amorii^ann biiihi wig- 
^A^HHis of stakr:» ami leavt*:*, und turf» in the shape 
6tfk $oUlior's tent. 

lu Africa, the nmtertal.^ of the kraaU or honse » 
arf the Mime i\s the wigwams; but the shape in 
cirvulor* ^ith a hole at the top to let out tlio 
«mmJi« i and, in order to ke«p oui beasts of prv\>» 
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bro^, ud in. i^FsugVjm 

enrence of a mixture «f line, tun^yiuMl 
IM U a itoH d«-i.ri>fd tt In (srbaMr>«fflr)r 

^■if^ jjOureiUireUir liiB« luMnnf aijaia tbm 

l^kl'iind niorltkr, therefure, w«U ttid 
inMer ; with h-oihI well put together 
n^ by a caroffiler ; ibe dwclUngi* (if the 
riUnd ivorld arc how mad«. 
^UrioB tot many purpotM, tu which Dmhrf 
I aptHird, tnu Intel; bran awJ la gmii aiN 

iiwple AS is tUe cuntriiMwe U. qM w « te p 
stt' aiiMikp, Itu-y ai'S J^t • reBfii w iW I 
d, ill Imikliiiy. were uok^o^va MlIJIftb'B 
B«)i(iMJrwi y<'ars; dow»,^otlwtMBO|L 
^bvilVB*' tluuuglk R W(i IU](^1»W,IV 

K, coptrivUDcc, between a hoI« In llie 
I>,clasc fire-place, was tlae opea chim- 
nst tltc wall ; wliicli we yrt sec in niiui<r 
-bouses' anil tlie f&uiilj' sit under tbe 
f^iiea off the NBibke. * ' " _ 
C 



526 •nirnrya 

lo.V Tfji^ mmnn of letting In flic Hgjit. i^«l 
kffjMfif; 0«l fh** rr.l<l, iftalyo u r<*<i«nt iiiVf*ti|j|oii. 
Aim i^iilly;hi>)o»for li^lit wrr<! iiiudi* with wooufu 
nhxitU'TH, to open hy (lay, aii<1 to i^onv it nJ^ul. 

Vfirlonn^VfTc* tlu* rontrivHncci* to lot in lidil ; 
■nr), at tltr »tirrii- tiraf!» to kre)) out cold. iH^fl' 
iliTft, liimi, Mtid iiictnt>riiiN'oii4 •ub»taficf» ot 
finittifiln tnil fifth, Mrcrc* iimmI for tliU purpote, in 
the lM>iii<'«of th(! KrcHt: hut all theie gave uray 
to thr fiiif! iiivfntioti of ^Ujik. 

KK). Tliat uA«ful iiiHti«rial wa» diaaov^fcd hy 
accident ; M»m« Fhcsnk'iau carrirrt of aoda, a 
few yi'ara before Chriit, bappi-ninn to \\^hi thtir 
/ire (;rtwron loiiio of llifir liiinpii of thia loiiae- 
r»l, it melted, and mixing with the laod, pan- 
dncrd ^liuni. i^oiia and land, or flinta, Meitrd 
togrtlMif, contiune to he the niaterialft of ttrbiob 
Ij^Umn in made to tiiU day. 

Obt. 1.— 'rbf oiMnfifurtury of kInmi wan lona <*ooAoa4 
1ft fluvnlrbi | but in lifllf iinprovrini'iit wm tnhAe ia M, 
Ifiaf Nrro pravr tlO^^Pf, fnr two ^I/im ni|t« tbtf bii4 aap- 
tUt^, U fv«« tffit r«|tpn«*«l (o winrtoH« fih<»iii lh^' yrar 
.*l(Kl| Init f)M not |;rt Info ffitrrnl tmr fill Mhoilt 1000, *' 

U. ■ A |elM«ii-niiiiiitr«clory 1« a proper •bjref lf> ftaflfy 
Dm- riiri'vilry of .voung prnoiii. riiiii, or puiiftrU tOilty 
•nnd, rullrrf flnftf, t« iiiivrri urtlli piirc nodd, nnd ri|»o*f(l 
fo M rnOiliTtife briif, firodifrliii^ whfll U fAtlfd ihr/^fj 
fbii U ihrii ptff iiifir irioil'TnicO/nt fi*ftKrltf, Ntod f^fviiW^I 
(o A vlolrnl hcfif, fill ra'-Kvd i Afi'l, i»n (•o^lilrr r»liittriJH 
hrrntnrn it klll/1 (»f lidl ii-'ptr. v\fiiili m/iy U(* yi^<>''tr-'l'W( 
MiMiilffi'd i» nnv flMpf :*^fh'* trifcuifify und rxprr^iifM or 
llir norkoirfi* In t^ iiinitlilfM|;iiHii pbupliiK It iUut 4ttn*tw 

VrMrIf!, || ||}|||lly ADHuhit;. '" 

107* Tiifu fur thi- ntofi of hoinken afr niaAo 
<»f r-lay, in thv tnahnfr of lirirk^. -^Utif^V, jjtflt 
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fj] cppn^r^Tpluces. inhere the earlicft prnftices 
arjealitlcoiitinutKl, r^u&arc tbatcbcd witlibtiuv ^ 

' |ljiiei»i\ will keep out tii« w«t and cold, but f^ei^v* 

' rate a.mu&tv Mudl. 
I I P|aitils, c'uusiftting of the oxides of mct«ls, and 

, o^ f'c'rtaiu colourc'd eaithji), or uaturaL oxides^; 
liiixcd with oil, at onct; serve tp preiicrvc \1004i, 
and to purify aud beautify the iiuide of bouses. 

VL Ofjiichiieetttre. 

108. After the art of building had attainccf 
Mr hat was useful and necessary ; Luxury wouhl 
Aim at ornament t«— an ingenious carpenter \%-ould 
Jbeoomea carTer; and an ingenious Btone-mason» 
« aculptor. 

The pillars which supported the work; would 
not be allowed to be quite plain ; but wonld be 
cut or carved in ornaments, at the Lead and 
iNiic; and other parts of the room, or struc- 
tur^f would be made to correspond. Heqce» . 
ah>se what are called, the five orders of Archi- 
tetture. 

' 100. The five orders of architecture were suc- 
'ctesiively invented in ancient Greece and Italy ; 
sind are called the Tuscan, the Dorio, the 
Ionic, the Corinthian, and thc€oMPoiiTB. 
they are to he found in all the priticipal build- 
|n|gt of the ChrUtian world. 

XlO. The Faxons, also, had a simple style of 

iirchitecture; distinguished by iemicirculai 

;;;ifff:bes ,apd miLssive plain columns^ these are 

jiuUfpuiid in imuiy of our oldest buildings. ' 

\ .iDi^.Normaui^ loo, iuYented a i^eaatiiul style 



,iftW.'yf".M,:,i,.u..«. 




Thp tintliic Brchitrctiire i* foiiiid in nil of i 
iiKI cUhsdraU ; iind is r>t>nn rli'jjitutly ftilo^i 
ill ))rivitL(t dwKlliilRk. ^ 

mi. I.— Ai a mnre »(r<'i-lual mmw; Ihnn Mj nAk 
dr.irlpllDa, nf centpyloK a knnwlrilitr nf Ihr Irtrr* 
«,ii'plrii«f Bri'lil(Mllir<'.i'l"<fH"Hof lhi-rh(H'ii"»r»or*nr1 
aip |{U*B ti«li>«' I •«i^ ti> tliihrdi In hli rti'^iUrrlliiu, Ihi 
liupll iltfujdimcvor roiijr Ihtin, i 

v.— T'm .nlninut, rK^pllHni, Cliliiftt, , »aa Maori 
ln\r l)k»(rli# thrlr nun >cpnrHl» •i>1i>a of oniniiKul* 
tiiill'llntt'nwblnt cnn hr mote urnnd, hVmxiilmii, am 
|.U-iur*iiqwi llMfe mrh nt thnr.iu ihn^plpnillil ipcrl 
ii>-'n> whUk-aro to br ><>rii In Ihrlr irvrrnl i:«ni)(rlf>, li 
Kii(lanA,th« I'HRiiila In Kew Gardrni liaplcaainifipc 
altn'nof Cl<l1)*|i•■^rNlwet■lr^r Hiimmhaib, tu (rncral 
la pKCmhc a>« nri*n t to l^e GdIIUc. 

I.TmbTUSGAK 




*n(iiiTF.cTiinF. 2/) 

a. TialONlCoHMK. 4.i^i«(;oiii.STmAN..«Bw. 




' 111, Mv^t MJiiuial* tti'c proviiltui with S | 
• iT liAir m vnxA for rovrrii'ii i liilt luHn mMI 

I )i,i*o lif'ti Irft unkr<i, uiul, iu mi'itj n*n«(rt«|l 

, littilp; ippurciilly, to Krvc iii> n ktiiuuluiH 

I in'tuktry luiil iiiv< n^iiiii. !« 

* Miin Kfiw^, a« Id tii* own wniiU und iMtV 
lo hav« bveit tornuud (o c-<iiittliic i-'liiiiiiUii 

* < oiifiucr tb^ rlrniflnl'i. llm lupurli «i(li(ic«N 
<• conlrfil tit firu mid WHlor, liU )k|>plii»liM 
" lilfbt in iht ntjtiil. niid lii" vitiioiu cluUiiugn 
} . lihj(iiiHli Ilia uiijicriin' iiitvlW^t- .it 
4 112, In ull ('IJ>i]iit<-». vlotliinu u ■vtt.alilM 
J rtM*»ty ; b<?f w«i-ii iIk'. I nt\s\vi it \* lilllu r»4Ui 
^ rxcfpt fti- nmniiinil: imi. ii) llie l(iimtiiu«i 
^ frigid (oDi-K, iijaii cuuld ix uix^lv lubflit will 

• Miin« rovrritig. „ 
^ Mnly Wilt tdln ur (!>!■( tbr fimt iikilUlj 
9 Adam mid F.vc win I be luilvigi vf ftftiltctf^lj 
"S )icrb;iiiK, toyrlhti ; uud. cv«u Ul tlli*. iIAm 
't (iiHiiiimrliiirii of blullliiiti nrt! di^rivtd, cU 
^ IVciiii 111.' lilirra of lllr v'tjclJibb' kill)|di''U. . 

■\ Tint lubRtiuUul fklbing., T|ie i^plMnb'W 

• 4 dr^ hiniM/rln lili ibecu (tr;||UM)il 
,. lh«-btintar, ait'trcipW id IAi.,iU%« 

•^ brtii;' " ■ . ;,, .,j, v.ni 

-^ llie 'nirta't-i clotbn llirrn^f\tp>ii(piMPfill 

r ta thlidty) tlio Amciic»n», iii.;^iy4<nfi 

fubicit iiiul,'pv«ii III i^v""^ PM^lffE Kwoil 
thtait'i ikln/wtib ib<- wholly lidfl fffffwM or. 
win), lUhkci a winlfr <ir a muniy W ^HM H iiH 
111. SoiM imtivci «>r ilie StiuUi-SN Mi 
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clothe thenuclm in nati made of reeds or ye* 
getable fibVeti; bfli^rs render pliable the com- 
aM femrkltf ti^eet r but nmie of tbcHe will wabli, 
dNi Ikipy are hot diwable. 

Civillfed miH, bowlder, ada|>t8 the mcnns of 
Mititro to his purposes, by a process of his own ; 
La separates the filires themselves, then twists 
Umsoi into thread,and by interweaving this thread, 
iwebtaini a pliable and durable material. 

115. The moKt useful plant foi' tins purpose, 
htJlM^B It is cultivated like wheat ; and, as soon 
as ks seeifs are ripe, it is pulled up bv the hand : 
the see^l-vessels are taken off, ann the steins are 
put Into pits of water, till the mucilaginous or 
other natter, which holds the fibres of the stalk 
togctlier, is decayed. 

1*16; After the stalks have been taken out <.r 
the pits^ they are dried, beaten, ami coiuIxmI, 
till iriiat n^ains is fine, loose, and shining : 
the flaK is then spun, or twisted by a distal', 
and wound on a' reel or spindle. This thiTa<l 
IS. either adapted for needle-work* or is giv^i 
to the Weaver to be woven into linen cloth by 
hialoom: 

117^ nhte process of weaving is simple : — the 
thraads iff their length are called the warp; 
nIHl are drawn tight by weigtits ut one end ; ut 
the other, they are divided into two sets, each 
9«C composed of.allcrnatc threads; -on uiovi!:^; 
a Weadlc',' one set, or every other thread, ii 
tifro^nM/ sfftdlhi other uet u huHi^hx down ; 
»YiH, allkfil'inMaht, a cross ihtf n<! rr vc* f U 
ihrowh'hetWH'n^thelivb>^ means »»i'ii kli\ittle. 



tf: ART or n.uTHiNO 

The kiwer iiil ufumU Hto ibea miititl j aai 
ilif viher ItntuylUtluN'M, Mid ibe wuttf i)^ niwi 
ilnowB bdlWDAii. Tlie o|ieNiliiui U Ulna ooalt 
iiMcil, till ihi; ivhulti ItHiiiti t4 lliit warp Jw 
l»'>-n iiilerwovtiii Willi cfUMi ihraatla. ' 

> ■!)■ |,:-A liiuie lit « •impla iMun ii Iwi* alvai i ll 

'Nil! ranni iirlnun»iir«, however, lafiuui, and iiriNtval] 
iiiiili-Ma. Thrra ani ilnrklag-lDnnu, ar fVaMM, riW 

■ M, rlalh-luupW, CitllllH-llHMlUi liUMl'lMtM) CaHlbtIP 




'Ai ihe luuiu ll ODR i.r [hH iiiixl Inpartanl af Mfial 
II, II .•liiri, Id iiriHi^ljiU tirarllun uugkl ta to wtll HllMr' 
.1.1, ..I. I«uh ai a itl'i'' tit lintii w«h iIm •>•, nr wIMi 
• „' Nimiile iiiwfnili^r. nii>l ll >ll| b> ■•««, ih>tl ika laitn 

tHi|>triTii>i*il (he (hiM^i, ami ih«r«hy nall*4 Ik* 

, i< >ia iiigaihcr, 'rh* ftiiir Hu(«r> iirdicHi ihaiHei«at> ai 
<!.. mnil Hii>|ilBlllu>irirli>aarlliaillna< feul llw ilaJaM 
,, >i t—t9H iia uriliki )»atniifiiilH| tu a *all. l«r*- 
,ii,.iiNI III* H«iu( aud lliaiilff ral|ia|*<ar^ulkaraM, 
1.1,,! i|i:|)T«Miiif ifci iiiliaii, ha will ba aMa la mm HM 
» III)' hr aay enaifliiiiiDc, wMtb «ilH rrMMaal lb* abWi 
0' iti'MaTiiiutMMtaaiilataaf ^aaMraad-alMbi mil 
■II. I <iHiylBlt'l|i lllua||aiaihaii(|R«i|ilff*rwaa*ta|, 

11 ti. Aftti DiemEiB Ui biwn wuvau, it rt« 
i|i>i>«a tu 111? blmcliwl \i<i Ike iiir «vl iiMU« <» bgr 
rk|tukttrs la KHuv^id. Jl ii lAirrwtidii If »• 
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liiptdft priMcd lor iiiigr pattern, ^by -mtaAt i4 
Uliilu of iSvood* i'ul tint 10 I lie pHtitttu^ iind U 
tkch'preiwed audi ^laaitid bdbre it ili'ustiL 

Much skill and !e&|ierictti;« arc rcquifed in 
lAxing colours, so t>itor they will not vrnnh onl . 
but in prpnthlijy dying, and dhuilur art:), th^ 
IQ^doQa and Chinese e^ncd all uutiony. 

nil. HcMfi ia anoUiar fibroua ataftk^ inurli 

cultivated for the manufacture of ropes and lail* 

cli;^. But the fibroua substance, now the ino.st 

uwiitof^!^litj ptirpole of clothing* and furui- 

tur^is th0 (product of the coiion-tree, or plant. 

1-^1h Nmp, M In f^x,'U ti riie cortiml pnrt 
HlpNl tbr tlie 4e of the.miinf^cturer i the 
riilHury iMtfi of liie iialk bflogbrolieu and »e- 
trMi}it. 

Botton vfo(\\ is found in a state nearly fit 
for jAie mit9ufhctn)*er» in the aeed*pod of tlie 
liNMa) and in the West Indies^ they yield 4\\o 
cro|Mi in the year. 

VM. Hnndredi of shini arrive every year 
mui file West! ridtq^, laden with this material. 
'Cliie ^htef n^anuftotorirtt of cottuu are in Liui- 
i^iaUre and Lanark -s^hirc ; aud they are won- 
%ln^<tf bnman invention. 

*rae "atticles used In clothing;, prf.duccd from 
t^'^ut>s't&ace« are muslins or every degree <>f 
HaMH^ti, teorduroyy, sheetini^» CAlicoeii, quilting, 
IJN^Aitiiitii^. hwnftiu'j^s, ^c. ; all of which Imve 
been tKKiHt^tfhs ofV^ttending the commerce nf 

Bi^alh to>v<^rY part of the world. 

v^l!.flUVtiilJk^K>Af-i tii cotton arc now iCAttrred an 
oviirf>tlO UUl«lvKlit|ll<Mi I and eoiploy nvilUioB of inci% 
woinan anU cUilUrrn. 



:j4 AiiT or nu^ymfiP* 

1S|. Tht woiidrrAil operiiiU*»* ]yf | COTTC 

win'f timt ihi^y t^ill Ih< mudi (ietN*f rcflwaitbti 
ill fHnf ff^rm, rimn in |ir<»M : ^ 

l^ifM* wHh ti\e0 t^0^ '>(M^(((f*i ffAirfffflf itill 
jrriKii l#*ai#f f bfi4«i fM v<k||ffifiilif«t mMi % 

TIN* tftHfjlM llOOlt, AAli iMNiAfll lll# M^H'il ifMV 
K#ll, ff»if«rt lU ^/Mi h»n4 Willi ll«l|(«f> ^Mf 

HnifiHt ihf H4Ai^ pHf^t und f<if ifi» iH #l«rA«l Ma# i 

IV iPffHfki' «*rf/w, i«h(t HrAffft )A rfMr»|{ *(pfrft| 
Willi «|Ntifl(pii*4l f^tf^ i*i«M4ily^ ntUnm^pf 
AiHl iH#ii<i ^lAlfi. iiffil iVti»<f r vi#ii4, ih« r^«« i 
Vlirrt if ilm f^Afcii ilkf MfM 0MfH |1»w • 

m* Cifillifd mAti (lorn mil rfiMUiii to f 
vrrt tbn f/i¥«riftt of iitiimiilii to hli puqKy 
l>(it hf tlmtiKti tiK'lr iif>pe«riinrr« imd pruin 
I^<'«• lA fi% M «fi«# lo i^MMli^e hihI cImi ill 
from offdfitW* o<liiur9< 

Oflit of tbf molt <H»ifini<m urtirUii (>f rftf«f 
4 Mhlug If (Icrivi^il frdio ilm wool iff iIhi aInm 

MN(I thU farmfi thr ifioul iKlmirrd utiH ttikf fbl^ 

ti«» miiivit iimflifirt<iiiitH*ik i»r HrHit litlfAin. 

I* Amt fpldkMl und ifirtH: Niift thru HnM 
Iriini fttiilAi. 4 Iff I fitid (crMfkf . Tfk^ w^>^l rAm 
nllr^rwiiriU prf«|Hitr« It ft»T thr fchlnnrr f < 
iwUtii t» Ifiti* WMilIrn Ihttud < mII^h i/'r»r«f/if, 
v^m. or Ititi^ ^^^r<i, ilif iwiMtr^ft lifci* i*^«^o | 
lorinril hy t^outrd tiiillii, Ml fli^ ptHrt of CMI 
fiidtf . 

IS4. YMa tiirft, M ftor^lH, l« iti^fi IK^« 
liMim into ^Um, flftAMli^ ot tUictiitifi. cf 



l46^ deeTeM of fioenMi, aceonling to the } 
I Itire of ilie fleece: tlic uenverdelivera thcclu 
': tft the fuller ; who, by nicam of /w//tt'* i^ 
JtfjTives it ut'ull remaiuiDu (jrenae. 

It is, anerwarcis, dyedof anyr«4|uiredcotei 
llivii it is pveised. aud, tiuutly, sold amM I 
n<iinc at' broad and narrow cloth, in Itic ittap 
tailur, Dr mcrchanr. , 

Oi,.~r.BiMirtJ ami Wfilri f.-rd SH lulllloot uT •hn 
mrb uf which, Jielcfi h Urecu ur fniir paiindi vciRhl | 
U4nIIUaiHiiifpnund9ftl li. prr puaDit, >»luv1,4WtOI 
ThncmBhilfAciurcil, j^raduce 30iii>l1li>l» nr pouii4ii »1 
liKKi IratlnenprflBiuruinrardtonirDitlliviit |i<r 

V2i>. Carpets are anotlier production of Vft^ 
anti in itinlnne ibeD), Ihc wNrp is worked p 
(rendicul^rly instead of horivoalall^. Xb« ( 
»htavilU«l'lhe EUist, (latetj so well imituled 
tM^roafHry,)arfl made from the fine wool of I 
ilirep, wliich range the mountains of Tbibeii 
"»tS<.~f«Wp.r(.i.«in''"P"l<"'trcn(lhBnild<i™hlII 
h>!<K.li)el4r beta made tiaai ihr li>ii( wnol, nliicb 111 
)i^> f(Ui clurh.. , 

T'i<I. M»ii!) hunt cliUbiiig, however, U ' 
tfff^ ,iruin till- wvb of a cmwIiDg iiiicct, OT' 
^jj^Jjui, culUd tbe silk-worm. Alt (be ctf 
^jj.vt' ttie io.atn aiul llie east prcterve 4 
iupi>a^)tte ,11)19 ia»ctt; and the produce of' 
U(pov^f,.i'orilia.a considerable tttlide of cc 



nf<;[(-u )i(t|k| ,&iii,u^, |i|d)i>, Peiaiu, Tuikey, lu 

a^d,^^ Squill oti't'rMice. -n 

127. Tbir worm is lialclied by the hfBt of 

WV8toiF(W».1»!ito.>« turn-- »'«»>J »:- 

mulo^ir^ IB woicn tree it lives in w«rm 
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.V^lai.qfe itfei^ m^l week* in lh% tw-pilt 
..^ Iwk ijufl^jNO^i yiHleftfoiug this conversion : 

^oH'ihey «re then shaved iind coloured by Uie 
. currlefi for their yahout iisei* 

Vf TI ()f fioPftrnment and Ijswt. 

y^\. The hi*»il» aud futhou of Faiiiiiiet were 
aucientljr theii i^ovcruoia; and this kind oF ^o- 
.ye(oi|iept, was called Patriarchal. The histories 
of Abraham, Isnur, and Jacob, are beautiful il- 
lusUaiiaiia of tliii state of human society. 
., . }SA* ^'hen the family grew too lar^e, the 
. iipnches tomrtiuien separated* aa w« oliaerve in 
toe inatunce of Abraham and Lot, and of Jacob 
•ad Eaau; but when they rcaided togeihfr, some 
Me wvuld be regarded as the head : in due time, 
a title would be given to this ruler; and he 
. woulq be called a chief, captain, judge, dicta- 
tor, king, aultan, or emperor. 

■ 133. 8uch tvaa the origin of governments ; 
Mid they would prove of various tendeuciea, 
lecording to the character of the first ruleis. 
Any quarrel betiyeeu tw6 tribes, would give to 
bj^to of them a military character. 
, ,'\^e who got the better, would l>e in danger of 
,^l9g inspired with a love of conquent ; hen<e, 
.mVPb.iblsery would arise. In time, many tribes 
or'fiimilics Vould unite into one; as well for 
"lomoce aa defence; such, doubtleis, was the 
piigin of nations. 

S4. The land of Canaan, when in%'aded by 
lb* Israelites, was sub-divided in this wmv. inlu 
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S'^ ilAVERKHRNr AND LAlTf. 

V«*tt5 trlbfs ; SO WM niitain, wlieo it wik hi 
vHd<»d by Cmnnr ; fttly, «lin, was divided In tbi 
flnrim iny, bffone Iblb ambition uiid tnilitt^ 
< iMu-attli^r of certain Ronmnii led them to iiiik< 
\%ar with fLt*\r ii<*i/;;|ib(:uri4. 

Such, too, i^ tht* fltate of live tbou^Htid name 
^^^4 trit>^4 in North and South America; r 
Africa, 'J'art'.iry, and Siluirfa, at this day. 

13«). livery man in a Mocic-ty, cr aulion, I 
iNiund to rrsprt-t its \vf ICkie ; tu do iiotliinjf ii. 
jnriotit to it« immbcrH ; anil to conform bin 
no\f to Che nilcM or la\ri by \vhii'b it ia held tc 
i:fth«*r, mainthined, and protected. By obe}iD 
tiie |y\VM hiniM'lt', he %iU tiu example to otber« 
iind he also |*.arlake!i of the common l>eneiit an* 
pioti^etion vifoidrd by thcin. 

Wlinl riMistlnuri a itatc I 
Noi ht|;h-raliiM liadlrmfQt or UlNiura iiioufi4» 

'ill Irk iraJl or tnoalH ffatc i 
Not c\ilf% pi ond, with iplrtfft ami tiirrrU rmirn*!, 

Nf»l 1)4) *« ttiM lirtMul-arm'il purii, 
WkfTP, |ii«i^hinjc nl thft ftonii, rich nn^in ridt | 

Ktit iforri and i|>aii|glril riiiiru, 
Wb^r* low-lirrd batc'ntfM wafr- pr.rtwn& to itnd^. 

No— Mi*n, lii|;h-mindrd mm. 

Men wh<* their dutlei know, 
Bui kiroir ib«*{r rights, and Knofi/ln|c dari* inaintun^ 

Prrri*nt (bir loof aim*d Mow, 
And crurtb th« lyraDt ivbilp thry rpiirl Ih^* eh tin. 

Thrir ciMJitiiule • ttate. «iiu n . iuiiw. 

ISO. A Conatitution it that plan of goven 
me nt and ayttem of lawi, under v^hich a piehpi 
live together in the aame lociety. Til BrfUii 
lor eaamjde, we have a chief magiktr«leb 
King, to execute the l«wa and conduct tfM ht 
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9j^^M the government ; »nd we have two Iioin»cs 
qt p^rJUaiacut, to concur with the kiug in makiiif: 
laiiKt, find levying money ; this amu|^ettl it 
called the Conttitutioii of Grr»t Britain. 

137. The two hou9C» of parliament consist of 
about 400 peers, or nobles^ in the Hoiise of 
Lords; and of 650 members, elected by and 
representing the people, in the House of Com- 
mons. 

No law cni\ be enacted without the joint oon- 
aent of the king, lords, and commons ; and no- 
thing can be done contiiiry to the laws so made : 
or to the established and known customs, or 
Common Law, of the country. 

138. No tux can be levied on the people, un- 
less it originates in the House of Commons ; aiAi 
is first approved of by that assembly. The crea- 
tion of peers and transactions withfurcign na- 
tions, belong to the oflice of King ; as k\o the 
direction and uppointment of the Army t\nd 
Navy, and the muoaceracnt of Wars. 

139. The laws of England oun»iat of \ho. 
Common Law, the Statute Law, and tho Civil 
Law. 

The Common Law is the ancient Lnw of Enp- 
lend, supposed to be derived from tho Saxon 
Iaw8» and founded on principles of reason and 
justice, on the revealed laws of Clod, and on the 
iiproaniorial customs and rights of the people. 
,iTbe Statute Lawn are particular fews to d«- 
ablK* enforce, and modify, the common law ; 
and.lM^ made by tiie two llouieii of PaAiipmeutp 
Mid aaamtell to liy the King. 
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4S cbtMifMtfNt Am uwk» 

The atil Uuf U the IhW of oor iplH^^ 
eourlH uiid univeriitiei; and ii derived Drool Um 
ancient Inw* of the Romtai, ti condenivd into 
II rode by the emperor Jiiitinian. 

140, The InwK ure udminlikrrd in theking'i 
tiinir. in the coiirtt of King*! Renoh, Kxcho^ 
(|iior, nud Common IMcas, ana also at asnltea Id 
ronnty towna, by twojudfet; of whom^ thert 
urr twelvo in England. 

Tbera ii aluo a oourt of Equity, called the 
<\>urt of Cbancerv ; in which, *in particubir 
cnicii, the letter of the law i.i mwlerated. 

O^f.'-Tbfre l« dan|fr In fttry country, tb«t (Imm 
who uie auti pmrtiio the Uw miiy ahn^t It i nnd »iirll 
now li anhapplly th»cMe In llrltaln i— th« people heln|t 
Itround to powder, and ^\\r\y abuied by the chicanery 
nnd vlllnny of low aitoruirt, A code, iwdi at Ihal 
nmd<* by Juatlnlnnt \% now called for In latKUnd :— >lba 
people may be rellrircd trom the feiatlon of law»»nlli 
by arbitral loni i but th$jf 9ktut4 nwtr rt/mr I* a ftdrW«l<r 

I'll. Tlirre are alio riuirtu of qiiarter-iea* 
aioiH held by jiittioct of the |H'ure, for trying 
petty offenderi ; and by corporate bodiei, 'who 
Act under the king's cluirtcr. 

Onurti of rrqnent, or of consrionre. are intt 
tutcd for the recovny of debts under fiv 
pounds. 

U*2. In Brituin no man cnn be put on ' 
trial, lOr any otlenn*, uiilexs t\\clve of a («i 
JiiRY hate deolarrd, in a bill of indiclni 
that there is cause for trying hiw ; and he \ 
uot be coovicled or punished, eicept a yrr< 
kai been ffiven airuiiut him bv amilbrr .In 
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Wi9p96^d of twelve iionc^l and uuMixcci/Uuiiabic 

. i43s By . our I^ws, .wilful nmrilcr, fon;cr}-, 
houie-breakingy houi»c-burniiij;, lior^i'.nntj ^u(*c|t- 
stealiDgt raj)<:» liiglnvay-iobbtT}*, cultiiij; and 
maimipg, piracy, coining, and treason n^uiiut 
the king, arc puniahablc with death. 

144. Numerous other oftWnces arc also pu- 
nishable with dcuth;- but the sentence is f»e- 
nerally commuted into transportation for litV : 
smaller oficnces involve traubportation for four- 
teen or seven years ; and petty ones arc pu- 
nished by imprisonment, whipping, pillory, 
bomiug In the hand, or by fines . 

145. A man who has committed a crime, is 
cliar^ed with it l>cforc a justice of the piaci- ; 
who issues his warrant to the constabic for hin 
apprehension. 

The justice coiumils him to the cusfoilv of 
the sheriff in the county gaol, on the vath of llic 
accuser; who, at the assizes, must rcpoat his 
charge before the grand jury. 

If they find a true bitt, he is then tried In* fore 
the ptity j^^f^ * <*tid, on beiuf^ found "'iitV/y. 
receives from the judge, tlie srtitvnce of the 

14(1. Death is inflicted by linnging: tnins< 
portatioD is made t(» Hotany Hay, in New Hol- 
land ; but many sneh culprits are employed in 
England on board of hulks, or old ships: smnll 
offenders an? sent lo Iiouxa of iuirci.L:i'3, and 
kept toiiard lahonr. 

I) a 



|lOV|CA»MKNT Ann tAW«. 

' A# thi ftthf .to fM DK^mifor at X\m U 
•i ill pfOMGttUonN am ciirjrl«4 pn In U 
Im hi« tilt ponvr of lutrclfntiiit •rimiml 

t4T. llmeoMtitullim i»f Armit ftri 
enrM the Hliertj, ii» well %% thti Roud 
mcot» of the poopb;-- 

UiiMUMt nn low unn b« mttd«» witli 
rmiirfit of tbdr rc*prf «iinttttW«» In tho f 
Cvftjuiunn. 

^ 0*ctiuM m tuKCiti l»o iiii|m»c^4l» uiilm 
gin»tf«, ftuil fimt pAHVf N, In tlmt hotiiM*. 

Ji$fMu$§ no mnn cnn bf piiniiiltrd, in i 
wfthoot tbff Connrrit of tweufy-four of hi 
or oqimb t l.o, by tw«lv« of n unud, m 
oft potii Jury « 

14tt. Tb<* public) rif(br« of 111 itoni wt 
enrisd by Mn^nft Cburtn, by tbi* llftlH*iii 
Aotp by till* Um of Ritthf N, mid by ininj 
■€t» or itatut<*« of pNnlftmf lit piiifAd ol 
th» rfiffn of Kdwiird tbo Fir«t. tJid.WU 
Third. 

Olf.«*ThA tmn RtfMl f ftltfktiviiH ninnCrlfi III 
bftf lilt piiMI«hH lilt f^ii^ml nrliKtIptM nf !«»• 
f M •«# IR « 4<t«iiiiiM(, CHUM tk Mil A Of Ritfim 
•N Om oIHi^ In • l>fli'f«ABATi<iir «r ItiMfifi, 
iNHk AM tiitilAliMtd M iliii mMi romplHi*, ftM 
•mfMlMiMMii fMaNMrU* Ibftl w«r« tftr tA» 
ihMf lulij^ru, 

m# f^tnff t^Mituil and imnm^mL muff n»«m«« 
IgMTi Muc MMMiblinl Ir ft Ibtl mm liTM v»f r#M 
Um BAltoN, dt4, (m iMr HNer«t«n In llfc# chh k 
d«fM) fWr f IndlfBiliif; mH iiHwnlffg tlitir ami 
Mid lllMrltM, drrlnfv, 

I. TImC lb* yrflriNlril |Mirrf of iiifii^fKtliif 
•r Ibf ib« •i9r«tlofi Rf fiw«, i»v f#f«l auitKirlij 

' ' •#flirllAlll«lll, It IMtJlal I 
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.^ tlMt^dUfrfffeadeil power t4di9pemli|K^^^,||iw^ 
Mr flM •xecalTon of lawt, by rfxal auttujrlty. ^ai it batb 

9. Thit Uw comnbtlon fbr «r«vtinf the lat* r«an ef 
Hfinilitloiifn for ^cWiimitiail caam, «t4 all ofhrr 
cpBUuliiiou and coam of like natura^ %ro MltfflX and 
^ralciaoii t 

4. That levying money fur, or to the we of the erowtt, 
Wf f rM«BOB af pferpgatiire, wlihouc %r*int of pattftaairnC, 
fii^ loafer flaw, .or in all.other naoiier Ihaa Iha faoM m 
or ihall be granted, if illegal : 

6. That it ii the right of the intyects to petitloo the 
MBgl and all eamaiitaieiiti nad protecotlonii (br tuch 
pdirioalng ortiUf-gal- 1 

.6w That the ralviog or keeping a tlaDding anoy within 
OmI kliigdbn la time of peace, uoIcm It be with coment 
of M^lanent, U agalast law t 

'^■Vbollte. •objects whidi ore protettanta may have 
Kitm for their defence, loitable to their coaditieof, and 
aii(&owed by law t 

& That dectloB of mcmben of partiameot ought to 
VoYlreet 

I. Tttat the fkvedom of ipeeeh, and dehaten or pro- 
Qfedlitip la parliaoient, ought not to be impradicd or 
faettloned lo any court [or place out of purliatncnt : 

IOL Thai ezcenlTe bail ought not to be required, nor 
aecetivo Anet impoied, nor cruel and unusual puniih- 
\nm^ latlUtea t 

II, That jurors ought to be duly impanaelled and 
limanifd r aM jurors which pass judgment apoo men iu 
Irloli foroigh-trfoion ought to be freeholders : 

. 1^ That all graati and promises of fines and forfei- 
lamof particalar persons before ooavictiou, are illegal 
aadToidi 

1% Aad that for redress of oil grie?aaee%»jwd for the 
■jpintfng. ftroogtheniiig, and preserving m the laws, 
p|w|if,q^U ought to be bold frequently. 

. Aad tlioy do clafao, deisaod, and imi»t upon all aad 
lingular the premises, as their undoubted rights and li- 
iKrtles I ,aBd that oo dcclaraUons, jodgmcoif » dmnjpi, or 
pcoccedlagii tO'thf pn^ice of the people iu aay of the 
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mI^ p.ii!nitjii«« citwhi In Any w 1m lube drawn 
In f^h«ci|ti«l4« «r eftttintilr. 

Aifiln, In ITHP. Ih^ NHtlmml AMpinhly nf t 
fni^nliml NMft ilrMitf^il, In llii* |trpMttri« of fhl^ 
n^iH|t, mill In I1i«* tiii|if« nr hU lilpMlttfr fiml ft 
ftillnivlN|tMfh*t| rlKliI^ itrini*n ami <-lflitMi». 

I. M^ii nr^ hnrn, miil MtwAyt niniliiu^, fWv 
In fi*4||fir( nf lliHr rlftliN. f^ivM illMlnclldni, 
rnn hp ftinnit(*H initY nn (mHMe utttttyi 

I. IV Mtrl nr nil iMfllilfnl nMitrtiillfinv, 1«« I 
ipMlon nrihf* nnfnriil unit im|irMrfl|iUlflfi rlghl 
nnil lhr«^ rlghlv nri^ llhcii^f |irii}iiirlv, nrrurll 
•Ufnnrit nr ff|i|inHi«tipn. 

fl. Hi# Ntitnn U Murntlnltv Ih^ iiftnrr# of 
trifftily, iinr rnn iinv ImllirlflnHl, ftr nnt HhiIy < 
iHtiTlli*d In nnjf miihnrMjf whtrh l« not piprfM 
frniti !!• 

4. INi1Utr*itt llhf*rly rnit«lMlttfr In IH^ |inwi>r 
whiiinvpr itiiH ifftt Injnrf* iinfMhf*r i ihn «>ti>rr 
tiqliiritl t\f}\h ftr pvrry runii, hnn iin olliiir II 
Ihmf nrhli*h nn* iii^PMurr t» ■f*riiri> in i^vi^y i 
tliii rr^ i*|pn>1i^ ftf fhr Mtflt^ riAliiN $ an*! Ilirfln 
tffl#rmlnnblfi niity hy fhf* Int?*. 

A. Th^ Inw niifihl fn prithlhll ititly nr llnni 
fnrlf*ly, Whm I* niM iimhlhlinl by th^ Inw* i 
hr klniirri^ i nnr MiimiIiI nny nin* liii nmiinllfid 
Wklrh th# Imw iIoi^ tiiil riHiNlrr. 

n. Th^ Inw Ir nn PtprfMliin of thii will of Ih 
itlly I nil tlip fiiHrnlr Imvr n HkIiI In rnnriir« ni 
Min'ntlv, or by Ibnlr ri>|irMf*n(iiiivfii, In IN rurm 
•bitnM Iff Ibr Mitif* III nil, wbrnlif r It iirnlrrli nr 
nnif nil biMiiK pcinnl In It4 «l«bt, nr# ^qMnlly f 
nil bonntiN, |i1ii'*ini, nnd pm|ilt»y»ii^iil«, ■ppiirillr 
illff>ri'nt «bllMlM $ witbiiiit iinv otiirr ilUtliic 
IIMI ffrrntpil by tbHr virhit** iiitil fnbMii«i 

7. No iniin libtHilil bi* iif«*u*#il,Nrri«iiiril, or bn 
flnpniPNl, Pirfpl In rn^« HrfrPmlit#ri bf Ib^ I 
HiTorntriK ft* thii fnrmt wblrb M bit pPMcrll 
who pnnnffip, 1011(11, #ifrtH#| or mn*!' to ImIi 
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V^nnntHft^ni MOhr tn iS^ t'f^nntflHtfvn t r»-, t 
nt-ithh f4tfSgfit(thlt» On vt^rtpHhHv ttif[M^. »^> 
irHrtf/A rtr ^«f<»Nf» Oil C^Hn^f HN /*iimfiitl Ki I 

14IK 'rii« i^iO«)vmriit of priviitp |i 
whirli lp the* Miiinilim of Inilitntry, iniil I 

lawof the land, iiiil liy the ittltiivnit 
Jiirv i who d«»rm(> III mn^ii nf prtvilo i 
wrii nM ill oanrB of |ml)llt« liijuryi t^r «m 

1A0. t*rt»ii«rty ti illvl(l«il mto trnt i 

lonnl : rrnt |iroi>vrtv roiuUti of ImuiU n 
■ppcnriAf(i*i, Aud dtliouNQB nmi otli«>r In 
ptinioitiil t)rn|i«rly iiignIMN movmlilm 
cattli*, Aioi ««vary tlibini Iti wlilsli ilii" hi 
but tt ti*mt»oriiry liilrrml. 

1AI. Krni pronriiv In h«]il in frr»im 
by thf» pnrly mid liln nrlm Air rvrr ; or 
ftjy fNftf//, i! r. by him. himI hUown rhil 
by hini, mid iinrr\v«rui In go tomtinr ni 
pfinion. I'lUlntm nmy almt l>(^ orcMipird^ 

or by /mmii on e^rlttin ^ondUiooi, for ii 
yearii t or M tftff» Ibr nn mmiuil r«iit. 

lAl. TbtthnuMofiMMntoMUtiofil 
«#iorih«i blnod roynl I of jDn/kiii Ma 
HSirh, riiMuifff, ihd thnm. T^t pii 
of lb«lr ninh| ittd that whioh lh«>y hrMt 
otrrlAt^R ttid Mttl«i trf! thiFlr rrgppoUn 

Iw olbtr niiki IH AifiNfff, dliih 



A^''^■ 










■©- 



>1 MVSMI"" »'" " 

TllJl M\HQU1L 




mtekhhbit im uwi, 




1. TV btadfl of the Cbaivli repntent Ibif 

lijhment in the Mouie of Fern; and con- 

' llie Arthbitkopt of CHiiterbury and York. 

of twtntif-Jour EsglUh, and four Iriiih 

ps. 

lerdiKofOutes of the church wn Dttnu,fx 

■ntslo the bishops. 

th-Deatont, or subordinate bishopi. 

rat Dtant, whopnaidemer part of tho 

rter* or F?nm of ptrabei, Recording u 

rvc<^ the grttt, or tmll trtfars. 

d wMMi who noolv* r mnry for doing 

I Tho l^** Jndget sit occaaionily in 
butt of 1 , Itait tbiT do not vote. In 



no AUT or WAR. 

rh<i I Jiw, there an^ iiIm> ffrr oriff rt. or Jti 
oor|Mii'ittion.% ; Srrjrunts nt hw ; hm^rii 
CoHnMti I SolicUorn itiul AUorniri, 

ii»tt*rH. \\h(» plrml in all ihv iegul buiineti 
C-rown. 

lAA. NAff^are officeri, who are fh«t 
tivf tlonutiei or the King in titeir count; 
»(*! vo nIi wiitH Mud pruvcih ; iieep tlio \\ 
imme nnJ iuuimon jnrie» ; extsvule stikU 
X\\t luw. 

(Vroiicrv ar« oHiiTry anpointed to 
intt> thtM'uuitei of HudUon Ucath*. 

Justicrn pf ik0 t*rmt lir«ir tMMnplinut* 
init oUVmlem fur trial, to the »hrritV*s 
prison ; ami re<lrehi many s^i<'vu"^^*>** 

i/nri/AorpM/rAa are oinlitaliK*i of lini 
ami petty rpNifat/r^ e«ecut« the ^\m 
juAtieei. 



IX. qfihr^HifWnr. 

15rt, When a peoplvliavc nrqiiirert i 
of cultivating tiie noil, of minin;:, of I 
h«>u«t'» and otlitircH, of mHniim(*iunng 
of elotniii^ and fnrnitinr, and hnve est;! 
a government uhiih uddii to their lia 
and priMperity, titey lN*(^tnie nhjetta of 
Iheir lffi« provident* nri}*hlHtorii : nmi m 
iuvmlrd, |dnndrr«d, and dr«iioiled, if t)i 
k^nvd to Dttliivate the art (^r war. 



ART Of WAIU 

(<lf;*»War it, b#wffgr, only i«ttiflahl« mhrm ^wfm^ 
sii*ei «od it tbr miMt rnonnoiuo^ crimci vibru ott'niMve 
And unneccnar^. No {lor^ aUcod!i victory in nii nii)M<t 
niir ; and, h ithnnt justice nod nrcrs^itv <>n their »idr, the 
greatest i^nerals are bat iMulera of banditti, committing 
««rder« and robbiery. 

They VMek diver* ion in the tented field. 
And make the torroKi of nanliind their tport i 
But Har\ a ghme which, were their *ubject9 viiice^ 
Kiof^t woald not play at. Nationi would do well 
T* extort their trunriicnni from the puny (rntp 
(>f hrroeft, who^e inlinn and baby nindi 
Arc gratified with miiichief, and who fpoil 
Became mco lufler it, their toy, the world 

COWPKR. 

1C7. For securing its independence, the wltole 
iri«Je population of a nation ought to be truined 
to the use of arms ; magazines of provisions 
should be secured; undKiichdiApoMtions made, 
as should prevent the country from being con- 
quered by the loss of a sin&[le battle. 

168. It is usual, however, in modern slates, 
to hire and pay for this service, a certain por- 
tion of the male population, called Soldiers. In 
EnjE^land and its colonies we have, in time of war, 
about 300,000 fighting men ; whose tiiiu: and 
live^ are devoted to their country, and they uie 
.cabled ike Standing Army. 

. X9B. We had in tlie laic wars 30,000 cavalry^ 
or.:l^rse>soldiers; 150,000 infantry, or foot- 
soldim; and o,000 enginrrm and ariitttiry-nun^ 
who^e duty was to direct fortifications^ and to 
lafiMy cannon in the field. 
' W^ad, besides, 80,000 militia nd/eneiblu. 



ft'i Aur IIP wk%» 

#tlb<*IHl Iff ifbijii mA 10|A60l(i€ttl ^ol 
HfitiDH lt«!ji itfticcfly in In Nkv^ i ^fUii^ 

Miry Iff ihfi MiMub |ff>f«(it(*i ' 

ini. Alt Army Ia itivNUd intn //r, 
^itfiJiiAliMjij iif 700 fiiviilry, iM 1,000 i 
Hftll «iltl«lt liifs)0ll<fil; U MUrfiM «iilffl)v)l|«i|| 
i4fm|fMnioi». fulfil* n^gliiifMU ifiiinUf n 
IkrM Imltiiliifiij^ I liulfiNi'ti IffttfiiDoM i 

<<OOJlUNofll!llflMltJf lni<h M Hliolli tl>jl/)f 

(ift# lifttlMlion. 

't1iri*i* f4>|ji(iiciilifi)fm II hf4emlr\ «iif 
|»iJm, Hri'oriliMis fo llo« 8)i(|i oT (hf* Mrr 
H dtWiikm I iin(illiNt#divifti<iiiii« thuciiit 
lion, iinil I lie riivM rfiMl i#ft ti^liiitii Uftiti 
iin iirttiy iMHrliml iftrvln<. 

ina. An frmif ii coiuuMfMljr f dnifttHi 
%gpntrult cftim tfM CowiMfMli^t-iit rd 

mt^mnitpmriil \ \\\p firitfitiUo. I»v 7'ri 

fpnndh norf »«» fiir llipjr iiri» f^fftftfiff^^n 

npHUmnU m^ iniitoiiiiMlixl iiy t^l 
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W conpauic* of t r^cipeDt are commanded 
^ftMUi and /iriiieii«if« ; eacli comfiany 
pnded with an tmien, 16 uari^ in dintiii- 
UDk colour! ; and also wllb fuur Kcrjcants, 
four corporalt. 

tt, Tbe Bfilish navy coniiiti of 700 or OOO 
fht of nliich, SOO carijr fironi 64 to ISO 
, and from 600 to QOO men, and are (-ailed 
• ^ the Line ; 300 more carry from 28 to 
DM, called Frigatci; and 3A0 carrying lci> 
as guoa, are called Sloopi, Brigi, Cutteri, 
-tliipa, Bontb-veiadi. &€. 





OU.-'OtM Ifil «» aid prDfritUM «hkb,M, 
tlM«, allnurt Mllrf, inatt appVar morn MOHiliMac- 
DiMfrlloM tlHWi IW »f ««f IjiaKnt, In Ihfi ilalr In %l 
It ■■till Et prnrnl. Thli rannnl lir mailr mnrp rTM< 
UiubyMhtnititrvlraipfrDi-' view i>rilif imall <Mi 
whM M«lntla> nw« lU •tIrIiii uriI riiin|WTttB4l 
Mim^lMirtiM-nilai rsnlklnlnc l.i)IX>m<-ii, nlih (I 
pruTlalnni, ilrtuli, rMralliirr, aiiiinr.'!, and «i|irr ii»> 
MflN hr MUBf avnlkt, k«Hr* lOii jilarM of hraojr * 



AAT or WAI* 5A 

«d benrinic all ibU vMt apptirnlnt tnffly to Ihr 
Isnt ihorr*. A miin In hrulib cuiMumct, In the 
' t wen ty-fonr hovni, about rifcht poundt of vlc- 

I drink i convcqarnlly, 8«flU0lb. or prof Ulosaare 
I, dally, in nurb « Miip. Leim then tnppotr her 
tl«d out for thrrt monibi, and wr ihali flud, tbat 

be Uden witb 7«)»000lh. vf ■ruviiloni. A Inrgr 
'O pouadrr wrtghi nboal ftiiUMb., if laade of 
Id abfHit A,800lbl« of Iron | ftM, jcr nrrally, there 
ity«elght or Ihirljr of thete. Ml board a ihtp of 

I I the weight of ubicb, eiclwlre vf iiat of tbeir 
f, anadnti lo lltt,U()Olb. On tbt lecood deck, 
WTOtv-four •oiiaderii eatb of whirb wclghi 
lOOIb., and timftii«all^[dlb«r« IM«(N)Olb. i and 
Kbt of the tmtDtytU vr t«mly«tl^ twelv*- 
1 on the lower dcek, amoaatt to awnt 15«400lb. i 
he fooHern •li-nuondera on the upper deck^ to 
5,00Ulh. I and beilde that» on the ronnd-topi» 
*t even thrre-poonden and iwWHf. If to tnli 

that the roraplrte charge of a fbrty<two«ponnder 
ftbouC^llbi., and that $i Iraat upwanii of IflO 
are ri*quired for each gun, we ihull And tbb to 
aearly to the lame weiffht ai the gnni t h oa ne lvei. 
loDy alio, to tiiit, we mnt refleet, that every ihlp 
vt, by way of providiag agalait eilgencln, at 
other Vet of lalU, aablet, cordage* and tackling*, 
Uogetber amount to a coailderable weight t the 
Ikcwiie, connlattng of planks ptlch| aad tow i 
H belonging to the officen and lailon i the lur- 
Mii, and varlow other artlclet reqaUlte on a 
rago I with the •malUamm, b^yoBeti.eworii, and 

make no Inromldrnihle load i to which we matt 
lid, the weight of the crew i to that one of theve 
Mpe rarriet, at least, fl,l69 tone tnrdea, or 
MNb. I and, at the lame tlaw, !• iteered and go* 
with as aiurh ease as tbo saialleit boat. 

. A fleet of shipn of war it gentrgllj dividetl 

liM divisions ; tnd commanded by Admi- 

ificr-admirah, or Kear-adinirali, of the 

Uus aud ttd Flact. A ^bip it con- 
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mifftp iii^niniff «, nU f .iMit^riiiiitii i iiikIii 
mr. fioiti fnur Ut t«vHvi« Mhlfthi|Htt<«ii. 
TlMfr«> Hfr» nUti ft Mm»ti»r hikJ lii« 

irlA. Tlirr^ ttnun lull cwinr M mor«t |»r 
Mml iwoiMlnrfiil riiiiitilitHliiHi of Itumiiii li 

lIlMI t» Vill(bl«« lilt iHiHfd H flrkt rHt^ «>ii|i 

It flin|Hmni liMtrMlilit«« f Iml it v^m*\, Hii 
llt«( lnrKmi iiMrlnli rlntifli, uliimlil lir iiii 
dinnitA iti llm WRlfti iviiti iimHv llm « 
{iMItv mill itrMMiin %n n miiitiriiiiMr: t 

wortifftriil iW hiiiiiiitt ImiiiU roiilil hn 
mIimI hikI iiiit loKHhrr mirli ({I(fniili4} initl 
IIMf. Tiii« ImiiiKiiiift roftra mmiI rnlilm 
of hrmft Nptin lo||i>lli«iri flip Mfff|rr|{ni)i>i 
li^ni liililjf ||r#w llr|tnr||t^lY In lliit ffiH 
iroit-wittk wM mi(|M<(l uini |fif|tiifi*(| 

litl»| Ihn fWltltOII Wllltf rMl ill liii« lout; 

nkort, llm wlurfu hhr\i^ linii Iin*!! iiii»i<ii 
ll|t(|hvr hy mitii from llm mw jiMiiliirihii 

Mlllll 

tll7. l*oitft Hiid nmllfii iii# roiutri 
llilrii nrHlUiif lirick. Monr, firiiiiilli| i 
In nlffiilalil lltiriii but pifijm'lliiM mimI It 
jMi lliHl oiiii |inii limy iiriiUml mill ihivi*? 
mill Miltmt llmwulliiiiiiiy MlHiifl titil|i|iit 
llrn iif mi NMHMHiif. FMffiiir«>itUo|irwvl 
wf*l or firy illlilirfii mill wilk mlUM i|: 
mi|iM<iiii1 icr«iuiiil» ti> blim up iiii N|t|y 
uttMny. 
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l^t projectiiic angles or nark of t (or- 

ii, u called Kiaitiun. 

ttnight nail Ihit'joini butiooi, taid 

mt are to defend, is cuil«d the eurlaim. 

trqjectmg angles are called mtitut an- 

id the angles which point iawatd* ars 

ie rt-mterinf anf les. 

a bejund the diicti are called em-wtrkt 

tOpiug banW uf eartli alt round ia callfi 

:u. 

ipper part of tUe wall it the pmraptt ; 

wrlk within the wall it called Uie ivm* 







M Alt 00 WkU, 

liy bmirtfcrii within tiie ratine of itii 

iM|H by oicKltin in «t1>'Mc'* *rt ^ >i 
•kuit ninHstlofii MMMtliitttf Ulm ttm ri 
httvint ttpnrottclisci in tliin wny, n I 
fttfaKKiiii ym nluliti tttiii tlio iitUcli br^ 

AiltrwttrdM othnr iiiK*«nK ii|»t)riii 
iitadtp o«ll«tl p^ftf/Ztf/tf ; nttil otli«r Ul 
QonilriMiUid lUMNf mid nimrvri fill n 
iMuit, «itd tb0 pliicii tnktin bjr niiMilt • 
kiioii. 

VIIK TlMioofiipn«lti0ti0f giitt|i0wda 
Mtl€«4 hy nog«r Uttcim« »it KiigliiiH 
1900) but MwMiiii n nrrmnii monk, 
Ia pni^ffeting hfniiry ImhIIc*!, nliout IBS 

Tbi flr»t ONnnon wiir« iMfld by cmi r 1(< 
In 1840. ttl f hi) lmttl« of (*rriifiy, wnd m 
ofCtfaiitiolMr 

Portabln rjnnon. cnlleil niuiikrfii« 
uMd by tb« Hpttttitrrf » «bo»t 1M0 ; 
w«r« vffy duaiMyp behig iitpporttfd 
from Ibt f ronnd, and flr«il by • nmtc 

tiookl «f flint and itaal, cill^ 
v«rt iof introduMd till Um wnn nf 5K 
and ^iccn Aonci 

ITU A btIL A 4t» diwibvjrfl Ito 
movM in a HtMtf of twcbty ttiihi li 
or oniv mih in tbrao lacondii. 

Tbo dUtanoi* df m<ndi on tbf> wei|{ 
biM, and Iba f|tmntUy and (iMality nl 
d«f { but a ball ipm tbo Airfh««t 
pkM i« ahiraiid to an angle of M drj 



ART or WAR. BO 

th«>n< nrc tulilf s comtructcil fi>r fvcrv ittftrM iif 
eltvitliim. 
' In liMtllr, it ii foiinil tlml iiol niuri- itian nae 

btill tn tHi tlopN I'xmiiiiin, uwiiiK ■>' Mw'n riiinf>, 
villi) tlM>> lir>t It'uvo tli^ f!"«- 
17d. KoniitTly rniimm vert- iiiaiU mi turn*, 

III to diirlmi'Kt' Vliiiu'n 111' loiilliii. wa-jjtiil. In n 
illititictt til' live or Kin mili'«. lint il u iitm r«uiid 
that Ihf lHrtii<->1 fiuivcnit'iil siit> in h ■ttl-iiuiiiHU'r ; 
thoac <-Hrryiii|! 'i!4lk, cImh urc |irvlVrrvu. 

I in ftirlM uikI fuMlIf* ire from lU tu42-i»iuiuUr» ; 
tirlil-jilfvo. or fljirift artillery, mt* U, 0, or 13- 
I pnuntlrrN. 

'Vim tteal eiiniKiwder ii mnile ul' lift |wrti or 
I rIiiv, live ur cliRTcod. taA tlirrc of auljiliur. 




Oit. 1,— Hi-pitp Ur liivrnilMi ot iniD|>a«drr, lani* 
IIMiPf, rf iial In iii>ll"tuiir«. wi'ir Ihiuwu !>) •MM>iL\t>«% 
ritllrd f'lhlM! nti4 Mttrinf r-an «r(c «m^ W «m-^* 
bntttrt la iJi.' it.ilh tifelOr-.. 



('«) AMI or tr4iir 

MM^t* *lf fl£tlHU||i4h « &i-liii^ Ml i*i:4fM4#H4 
fH#> n^Mf m|« f(Hrt llNtisNMfM Ml t4Hf i»^, »«»«! |4 

t|f»|ilill9l ll«iHf)« IH<H mi: W'tfM • #Hfl M4M tl(«H4 
WmU JHV .\Ait»MMlM««|4*. 4Mil «i«NH l»mi»*«V'4 

hi Hli: iH-i |U«I iil'^MHief > HWtti I«.|)»i4 4(lt|, 

AHt fitt iltit I^tt4|i ^i^'ii ib'il lUut Hfi: Uftfff i 
4m4 m^H «hffl fiipc^ f(f'>< lui-«Mf*'H f WN) 4i>-M|l 

«lf H«»H»rt» »M f\lHii\4 kHM flf'U •HNit «*H|i>flHI 

V«f m\\ *Hf\ h»^<«i i|i:ftifH»ifi*tN, «Mii gH Nt 

AMifir:»:f|i Mr' i|fif*l|i < Mffll •*lM«t;Mt}|* 4rf«ft» 

fItM* Mrt4 Hf ltml«( NNf l#i flif ••»ci*lM»v« Ml 
V#|rflt«4 tlHUMii •« Amliuiim'* «Mii«t 



"*»a. WhiL * *'"'*^' Power,. 

S!^^» ^^S?!'''** C^^^^^^^^ no, 

**" '>e «p,,liL''r'"cij)Je of iiir* ' "»« of a 

ul :...•. ">y « >fia..i "•«'»oa • l-u^y.""*' for th. 



•w*- If. ' "'"' ">e luwd /mI"' "" ea^i it ij,, ^!' '• 

'"• *•*<// sfrifc* ?" '!«>"r. ana „oT 1' "'« 

r""*.- ifAe wai »!": • '^naS/f "« « 
"•"'•. and «, !, • * "* »'ie rat» ..r / •^"'■^ «r 

5» *n hbur. b^S,,'^*"-" run nt Ik! "" " »'"> 

• "• MoTi.T?*.!''/''** 01. Iz. '/' '"""h • «,. 

ht will . ,. ' • •i» •.'line ... "r**»«li»l I. I J ■ "Ulr. 
" *"Mell you. ifTl""" "Wrbic mil iT "P'^Por. 
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fMii. Mi litt v>iM M iiiir» «ii<i#ritRii(l dm pttnnip 

i7A. If II niMii /f«^/(?« tlm wf\if\ii of I 

Sii wiiti iImi |miiii« (it*itrttr of nivil'iiiMiif, * 
IV MUM vnlui'iljif M liit^ buy, Im ivili |c<^ 
lh<i Hull with t\vi4'r tlt0 iftuiitrntum of th 
|ivm> iit«liiu«3(t. Hriii'^ It In n ffeni^r 
wliick ittuiil natbi^forttotirii, ilidilliufiitf 
U hUh^n ill unmoriiofi t*. fli« oomtil 
uiiiti*U NiMnmivNoi'ily of iIk* ft »rri*i «hj|: 

Oktt-^A iRiir1il», fwtf* iH* ii/H of liiiiHli^f 
wUh $^uHi vflnpUy. will itribr hmIi iwii* iIm' f 
llitk la All tliiii ii»i>d b« uiiili ittiouii. Any otir 
Ifm-Nril till* inuMi|tlki»litiii inU)t^, rn'ty f«Hi>iiy 

9uriffU nf NHllflflllR I A Imll t*t tivii |i>itriiiU vtrlt 
iMf MriUl R V«l0«itf of ftU lllilrb nil lliilll , H t|1 M 

II NMiNiitHlUM wblrH mwiy In* rf^iiri'bciiiiit |iy it 
fiiUil by iF^#, f rMl«elnff iNfc/i" i ahiI « idiil wf\ 
liMHndf , mid mwvlnff ti thi* mir iif i'IkIii ir.ik* 

Ik ill IMV# M RHIinClirilMt r(|UHl III 1^^ Htu|li|ll|vil 

fjrodiicifif 4N) himri*, Ohmc imi ImII* movr nrHli 
MJiiijiMit* •iiiMl Ih 19 liiid fii 4h I fif , ill liiiipl 
Willi movM Willi flMir llmi« ihti forr** ol* fh«t oitiifi 

I70t Ifn »toiittw«'i|{liiiiKl^OO|if»iiiiHNy 
rnlMd onufoot by ii timii, who vnu lilt ft 
|Miiindi| bi« Mtiiiot nii«« it, unlfM hn r 
/ri^w to iimlii* hin unii innvti fivi* |VM«t, w 
itoMi iiuiviii only tiiir fuof ; lii*i'uiiiiii 10 
pllfiil l^yjy'tv, in rriiml to AOO niiilllpliinl 

177. Tliiif iorrrnnf of ni«itl«ii In tlict 
•flTficirtl liy tloi ifnpri bKiwiur lli^ mi 
wmmkI i^ln tb« MOim |in*|iotti«fi to ttii 
ifti' lim oii»«r, HR tkv ilhtmieii of th# twdi 
Anhh Itm Ailriuiiit 

It H li*vf r, til yiinU In lrii|(ih» hid t 



^''« ever fij , " '<"»«, of b, ' ""' Jntu 

"ft iv/r," "PPM ?.^ " "" '».* " 

" 'f Hr .;,"'• ■!»>» »Ki ,i."'- ""^ I 



' »r II wW •••'^ t Ik. Mir. *'*»•* * 



HjxiUHicii. rowmi. <l& 

I cxtutrivances ciUed friotioii-whccli« for 
thing (Vict ion, 

«The principle of bodlei cnntliinHiit In omIIm 
Ing put info It, Is felt by thote who nr« In m mr- 
tilrh tmldrnly ilopn. Thry nrr thrown fonmrdt, 
> thrir not pnrthiK with the mollon ihry hnvr nc- 
J*>oiu this mnvr, when a dhip In fVill mII airlkei 
'k, every one on iMiard U thrown down, nnd rt- 
the ommU «iu«p III two i mi \iheii nu oppu chuinc 
Mn • horiie f«liln|>, ihnne In It nre Ihntwn lorwnrd i 
n lb« potttlon of the eh'ilM*, but owln< (o the mo- 
Icb hu been eonminiilevled to (heir bodien. 
[toce niio, rollen art >rry nvcful OHHlitAntt In 
hmny iiooei, or lK>dlrt| from Uit lUtle frlclloii 
tte. 

, Tiio principle of aU lh« nirchanioal 
u however they niHv he VMiiihiiuMl, is tlH' 
thiit in to eujr, to nruit uU ihe diffrnMec 
ff beJfvnn tke rthviftf rf ikf jutvtr, cml 
^ociig of ihui bothf whiih 4$ to b§ «f /<<! 
•0 M to iucifUMe tfu M09iuu(vm of tkf 

I of ihii moat t^oiniiion coinhinatlona i» 
■d In toggtd'whrtis; which, when turned 
le ptiwer^ aiovc isrunterorsniuUcr^hceU^ 
t ucw Uirvctioiiii to the fun*t\ 
» A small wheel, with rif::lil cogs or teeth, 
I another vrliioh has/or/^ cop, diiuinishea 
>tion of the uxle of the larger wheel a 
mid incre.a»it«'the p<»wer ^vt timet, and 
the common Mfin<lk»». 
le trheels are destined to ellect certain ob- 
fithont increase of power, as in clocks or 
N« Soanriimes, a giVater power is applied 
duoe increased motion, as in the roasting- 
md in many mills. 

as 
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m«.- On duly cmiiiiliii*rlM iIm ?«ic |itrr«iw« tf 
Vi)r »omr of ih(*i«* cnitihlniitroni. II ninnni bt nn 
fttnhrr wiMtil«»r ihAC rtnt-riiie iinlit« nf «mr mid 
•Hfh ¥ivil «hti««li, urt iMmlly fiin«lrttrlfHl, iH lA 
mniirfH, fine mHti ti rimblrd to lift tip w mnrli m 
Nitri iMiwrm miiy hi* npptird rqiinl lu Itie itmiicl 
liMiiHrrrt iHmivnnil m^ii. 

in5. CtorkN ami watclirn irr nothing 
tliHii N iiiiii|»l««arrniiKViiii*titof whroUof fill 
«1liinii«trrii mifl ntimberi of tis«lh, lo •• tu ini 
•rrfiiulH, iniitutrn, lioum, ilitvii, mid ovrii in 

Ctovki niG icl in motion llv a wrigitt 
tiirnn n rylitid<v» ami thii rylindrriifli il«e 
in motion. 

Wrttrhn ntn krpt In ninllon by a coilinl ■ 
wliirli, in iri*liinK to unroll ItArlf, <«xri'(ii n 
lliHt fKivm motion to finr whrel, wbicli tu: 

till* ollirm. 

flAi.-^A Irrfyri* of Irii mlniilni nt • witU'h*m 
fvUH ihi* wh«*rU iinil oilti*r iihHr umlrr thr c,vp, v 
pUlit mttr^ (hmi rtiutH tti* ffiiiir hjr trrliat drmilp 
■ vnltimf. 

IMft. Ilif triumph of mrolinittni U tlivi 
ffnglnv. Tho infcnior oliNcrvrd I lie v\v 
tbrrt* of utrnni in lilling up the •tiH' lid of 
tl0 UN III! Niit nf hmkfiiNl, nml ho miil olhn 
■tnci* npplind this inUtlnii powrr to lira 
motion iippl!r«hli! to nil kiiidn of iiincliim 

107. In oonltrn«tin^ thmr rnKinm, 
fi'oin H ooppi'r \n thrown into u hollow ir< 
lindfr, with n Hoiin lid or nlopprr. whici 
■i the Htrnin ruiihc« into tin* rylindrr, am 
wh^n tlir utonni is coiid«*niiMl l»y cold 
thrown In for the purpoic.^ 

An «prl||lit Irin rod it lisod to thai li 



* Wkl of ■ hnrr Vnm ; which, id cttttM- 
«, bus III irtioii Mtmmiinicvlrd tn It slmlllT 
itof ■ RM-Mw, auil i* lifted up mA (inllvd 
with wnnilvi lU previiinD and tnnw. 
TIIK STKAM KNtilNB. 




x-A (rtaUr and irawrrTUI mvIIoii brloK diu* pr"* 
th««i*rlwBlr •rlKn upnii lt> and ap|ilir> ll a lib 
all kladt nrmaclinrr}. Thcapparaiui il>rir ha* 
lahlly m1<>d by tKnV'rrnl'pcrrunii, and fiir dift'r- 
UMt*t bvt ihr )irliii'i|ili- iT.iinliH ihi-wmr, aad It 
bapa.ibairfatMidlKsvM'j lhai«vw«HM«d«ln 

It. Walt, of TKnnlnrhiai. kit mnilf Biaaj im- 
■rati In Ihr tlramriiilnr i nhiI, •iuiin< albrn. hr 
thp lap «F ihi> n IMrr, mirklnit Ihr rud thraujth 
lli|J«rbirrnnHliatrB<n>-ll«> Mux. M <biil Ihr 
I duanward ii tir»ilu(-<>d h.> MiiMii. <>• w*ll W l*><it 
It hp alio cr>nili>nfN llir llraiu In nn adj"*"'"!! 
On* lianr ran, hv tuumion inmhiufry, mna 
yaaadxiarhalhliiKlnanilnalr I hut toiiirilriiin 
iM^rfbni italHlnararWarBdlinnpil Atmn» 
unWPT, Willi llif ■tr.ini |i"id»eiNl Ut a 
i/t. willn " - . 



ImM B/n-U. will ralMM,l)U(),INK{ uf 

ihi ar It «)ll(i'tiidanddrfNlbrrrWi'kiui i>i> 

d_dni» liau nail, dir Pwt eriralt,-aHd'ilri< 
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a!— Mr. fit*iiklii<ap, tt LMd*, hm, with fi 
MM, iMalT applied tium to mate gdkI-wiiup 
rnll-»ity, Inilrad of drnitlBit tkto wllb Um | 
heriH, Htri- li rpprri(>iiird hli mMklnr, (u * 
earrli|a m; be inui-ird. 

BLRNKINaOP't ^ACIUNC 




^. Bollar. 

J^ ^JtJJKf*' "^* •"< Wbfrt. 

C C. Cwili Radi. 

IkaitoHiCyllBdff. 

■. DUeiwilns IHim. 

r. laokr CblBMj 

C rUw Door. 

•»!• >,-;^hlh "f M Iflik •• a f«.(. 

188. lb« Pump lor nifiug wuUr if i 
nieful nBcfaioe^Aud iU pri^ciplt, wb 
ftHudcd oa tb* dwtujtj or pKuuraof r 
ihwld ba Hndentond. It ou niw w« 
iMtiirtd. to tiM Mihl ot thim-ilirn ft 
A* prcnun of Um lii sn tli* WNler. 
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'Olt.-^f a lenig ^$m fobt, rlawd ftl one enil, were d«* 
|Af4v^ •^alr, And Ht opea eoil fmnicn«l in qvickklWer, 
the quickillTfr wilt rive in It abuut S9 inrheii i or, if 
yMcMTIfe WBt«r, 9S frf t of wnter will rite In ft| the 
%iei|rbt of as feet of watrr bring rqnal to fO Inchrt of 
<qu}rk«iifer. The rise of those flnidi In lo^li Atabe, !• 
Vnlised by the pressure of the air on the smrlbce of the 
external mercary or water: hence it Is liifrrred, and 
with reason, ihut the clastirity of the air which we 
brcatheris in all places eqoal in force to the weight of 
mboot S9 inches of mercury, or SS feet of water. 

189. To raise crater 33 feet high, nothing 
more then is requisite than to pat one end of a 
pipe in it, and to draw the air out of that pipe, 
when the water will instantly ascend in the 
pipe. 

Such is the puipote and effect of a pump; 
and all that is to be done it by proper contri- 
vances to draw out the air above, and keep up 
a supply of the water below. 

190. A pump consistsof a wooden or copper 
pipe, with a kng. iron rod to work up and down 
within it, by means of a handle. 

At the lower end of the iron rod is fixed a 
.netallic hoop, provided with leather ib fit the 
pipe : in the centre of the hoop is a tittft trap- 
door or valve, which opens only upwards, and 
when down, shuts very close. 

At the bottom of the pipe, nrar the water, 
ta^thcr Bucfa yahre mido opening upwards, is 
^b«i .tight within the pipe itself. 

IM; The handle of the pump bein^ raised, 
llie>i0Mi rod (called the phfon,) with its valve 
H th»-bottom of it it forred down the pipe. 




MECHANICAfc POWCM* 
nlv« op /Wt , tbit MI 

i it tbt tskvc^ Avintf a. 

« t> r ^era h nod the lower 9«< 

1 1 ap loe Taouttm^ the water ri 

uga the lower valve. 

>a again railing the handle, the pUtfm aj 

Mi ; and the water now hiinet thro 

valve, aod,onpulling down the handle m 

e pif ton and it» cloied valve rUe^ briii| 

p the water. 

Iti MCf nt creates a new vaeaum, and d 

/rater ruvbei through the lower valve ; the 

per valve ii made to descend again, to riie'a| 

closed, and bring up water. 

IM. Flre-engina^ and other /brdf^;«*«Hf 

tave no valve or flap fixed to the piston ; ^ 

solid plate is moveo up and down by it, av 

rising water is thus violently driven into i 

jolnnig air-tiffht vessel. 

Through the top of that vessel, the f 

pipe is ffo inserteu, that its month may 

low the water, leavhig the upper part 

▼esse! filled with air. 

Then the elastic power of that portif 

Ibrces the driven water up the playing 

llie energy of (he stream. Will of c 

pend on the power applied to force 

pbtoa, and dmre the water bito the f 

' OlSiw^Aa taijptftloB of a paaif , or In' 
Itadlaefo la ita nlaans, Ikaa iim^§t» 
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XL.'TVodtf aii<f Cirnimerot. 

*' "ite.'Tbe barter of cdmmndities j& ne^Urilj 
iboeval with the first fonnution of society. One 
itaan mi^ht liave too niucli corn.; aud' aoother 
'tido'lfattch Mf6io\ ; afid each would he willing to 
ffive.wbat he had to s pure t>f lii^i own ^tuper- 
nuky; for what he nught waut of the i upcr- 
flidty of the other. 

iM. In time, such barter would become a 
system ; otherwise, every family would have to 
umvf every article it consumed, and to manu- 
facture every commoditv it wanted. Tlie tay- 
loir would make clothes for the farmer, and take 

SroTigioos for his labour. The carpenter would 
yild on the same principle of reward ; and 
lietice would arise all the distinct ti'ades which 
we Qow see exercised. 

195. One farmer too would cultivate wheat ; 
and another would make cheese and butter, 
according to tlie nature of their respective 
soUs. 

; They would eitlier exchange on the spot, or 
eaich would carry his peculiar produce to a coai- 
mon market, anU exchange it for gold or silver, 
articles of unlfiirsal currency, which he could 
exicliaiifle at tmy lime, for whatever el^e he 
iraptetT . ^ 

If^* The application af labour to particular 
or inclividual iDhjcct>s, has also tended, greatly 
^ Improves ev^i^..4n»Mutaclure. > * . > - = 

A man who is nothin^^ but a lay lor, is Ht 
iKort expert at making clothes, than if he were 



,„«. >■<" «•••"=• 



»»^- ^"Jli *«•««'»» »"''«*!" lUiv ^ 
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fXltn united in one worknmii ; to tlic car- 
ter' tnd joiner; tho the plumber, ^^sRier, 
: painter; and the carpenter or bricklayer 
ea upon himself, to act also as architect aad 
revor. See tke Book ofTVades. 
Ao. In the arts connected with the Airnish- 
df a house, there is tho smith, the iron- 
toeTp the Joiner, the cnblnct-maker, the look- 
-^aaa maker, the frame-maker, the car|>ct- 
iltTt the bedstead-maker, the feuther-mcr- 
it^ the bfamket-maoufacturer, the oil-clolh- 
ler, the copper-smith, the Venetian blind- 
ker, the tinman, the print-seller, the l>ook* 
er, and the painter ; all necessary for the 
lae of a man of taste and fortune. 
tOl. In branches of trade connected with 
dolhiogofa man, vre hate the wool-man, 
oomber, the spinner, the weaver, the fuller, 
dyer, the prestar, tlie packer^ and the wool- 
•drapen 

^or cotiontf there is the planter, the mer. 
nt, the cntton^spinner, the wravor, tli«' 
icher, the dyer, the presscr, the pnck«r, tho 
"ehouseman, and tlic draper. 
t02. In the $ilk tradr^ there is the importer, 
ailk-throwtter or spinner, the woaver, the 
If, the presser, and the mercer. 
D the iron ond mrtalUc trades^ called the 
iwmr-manufactvrc, \hcTc \B the miner, the 
•her, the inm-ma.strr. tho founder, the scythr- 
ih, the button>muUor, the gun>»uiith, tho 
ffd-Uadt mftttuf ACtnrer, Uie, cutler, the po< 



u 



THAItN All* tMHHUtieB, 



tulicr. t\H: iilqlor, till (itiiilixr, Uto inrlitr, < 
{Milit r, lli»< III' Im, ititil iliK lntiilwJtt'piiiHu, 
uitii, hi uumuki-ti ttjili Ihj<i|i» milt litfiula 

lIlHI'ti l» lliP HllllxM, tim >l<'*ltjilt<l, itjB |<utlU>li 

III' lui; titcnlmiil, tliR |in|i>sr mitlieri IIib i 
>ii>ii*'f, llio (vjfi! Jixiiiilo, llir |iH M-mMbor, 
iiik^iiiNktr, llif |)ti|l'itiiilti'(, lit" fluttP luitkor, 
i'iitn|iui>ji<>r, llui jtifHtiwit, lltii u»l\tfTUt, 
I'flilor, ilitr MiiiJirr. lli« luuilwr kpilnr. (Ill* |ii 

ri, llm «ii|i(it:r Mitiilltt llin MiijfHVot, <llo Wd 
<'il(|Kr, lli^ i'ii|i|i(:r|tl)(l«i |iriii(t I, Hitil lliK ]hi 
wMvf- itt hII :iA Intflra, lu jtiiiiluio Mm I 
♦er»bl I'lmif-jidn-. 

ia*,t, 'lllu AUlllIK tll|ulfi-«, lliu, klii|Mill-Hi*rri 

■■■"■■■' ■ tiiMtrMt:- 

' Sr,* 
hU 

M»<, «(II.«lt,| 






run I'HINflNII )>llf»K. 




•IU|l|tlJr< UflU imtMrlM, lirlulr H )* H-H<ly fuf I 
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in Iho form of stiifT!!, cjof hi<, t^o. ; to hr nni<lc 
into ttockinjcd, it will orcnpv liM |MTiion!i for n 
ireek; tts 10 roinl)rrs, toOitjiiniiorii, \\im1orH, 
!Nl. 60 wcnvem or Mockiiif^-innkora, lH*ki(lf8 
)yvr»« prrs5<»rA, A-c. 

A sword niRtIc of nteef, llio original nietnl, of 
ivhtch ^»as not worth n Nliilliiii;. in K<mi(>tinH*s 
told for 900 giiincn.H; and n wHtrli-cliain Imsi 
produced 60ii:uinrn8: tlio motnl of \Oiirh, before 
t WAS wrought, was not worth thrre-pi^nce. 

Tn like manner, a yiud of Mt»rhlin lacr will 
tefch SO guineas ; the* flax in which was origi- 
lally not worth three-pence. 

So likewise, a p ^ii/in^, not two yards s(|uure, 
^as been \*alued nt 25,000/. ; and afthawl. whirit 
KMitains but a few ounces of wool, and niuy be 
irawn through a curtain ring, sc41s for GO ox UO 
pilneas. 

805. As it is with individunl^, so it is with 
listant nations : wluii one nation po^.Hr^nrs iu 
tuporfluity, it in desinms to exchuiifie for m)mio 
irticlc it wants, with any other nation wliicli 
possesses a HUperAtiity of that article. An* lout 
y, F.nglaud liad tin, vioul, and ooaU» uhidi it 
sxchanged for winoH and nmnul'actuieii. 

Ofti.<—>A proptr, wtio Imvr no miprrflulticii rf<*iiiri(t)li* 
lin«»li|( otllQr nnllonn, asn li;)v<« no it.-uir, nor rr.n ihrv 
^oy Any forrigii (-ninmoditieM ; Iml if (lu\v h.ul ^lu h 
tlip«irfliiitleii, tltry cnrt cxMtnnp' liimt, ur.d UiwW, Cin'f 
'»r»tlver are M»prrdnlhrH i^hirli <*oiiiiM«ini1 ir.id**, ihmI 
^y tl)# Imlnnri* of lrn(ic« whvn ihr pindu rrcrivod r*- 
reed tb« ^itodtf (Irlivrri'd. IIimki; iiiinrH llio «\c.)l(ii, iu 
1*14 and invrr, of all fruidulnnd ImliKlriaun >*oiin(rlr». 

900. Such was the origin, and such if the 



TlUttI ifrtt OOHMMKIt* 



II' u itohwwiWtMriMi 

n 1 in v i« for tbur .aiiMi 

lUP irontlHP, ivmiin il fiWHimM »t WW 

> ■ lie fllttiui or fbiliitiBH mtr/i ik 
Aral I Hll urd tthtf lUiiltfjfld fMlWi^ 

(liHy t itraiti luduitiiM n MitM 

il<m t«! rtlwf. „„ , 

'rbiy wIM A)l1<twt<(l hjr Ihfl CvllwmWlf I 

Ilhiii. lijllnTriiiirliiiii.tlriiifiin. HirljUiiin 

Tuwni, ,, , „ „ 

UHckit tht Iwa but ucBltifiM, tbi fftltmm 
Md DuiSh divlilMl ilw ifwlitfr till wofioii 
UfBiVlUb. , ,,.. 



I NDl wil^ 






9Wt. WItMii 111* lull Iwntty yMn, fi 

lillA, lh« Brirlili MMinimllaeil iW irvt* of tkl 



»ImiU world, 'fluty wpm util t«nljr ibi intMi 
inHnttflwItirvr*. Iiitl ilwllia irwUii •ivfriinM 
•("tlnbti pimhiM I awl tlwjF hH** iid wm 
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It nmuy merchaot-veaif (s on tbe kcm, ti 

iH)iitft)ntt put together. u 

rilesidel trading"^ with tii« reiboleiit tM- 
th« British' have eHt*blJthfc| oonftkkcafria 
imti br coloQifs io Asia, Afrklti littd 
M ; by which means tliey cinqy the pro-' 
euUivatiou, lu addition io ^poijt, of.nfo- 

i^ia Aaii, .lihe RrUisb colonio are 1ktt0l9« 
^toMtriea on tbe Gange*. the ccmbtn of 
jtodql and Malabar, aucl citv targe i«laiida 
li^ and Sumatra. 

rii these and neii^hbourivj^ ' countries, 
iriiig to Europe ipi«;ies» silk, rice, teat 
C'Qoffee, di*ug«, perlHimss^ ai\d precloua 

» In Africa, the colonics of Britain are 
iflt «f Good Hope, Goree, Sierra i^MSti 
iris on Uie coat^t of (>uinca. 
n these, tliev bring to IJUrope g^ld dust« 
guassb and drugi. 

» la America* the British »f!ovinees of 
and Lower Canada «iul Nova Soptia, 
•a fiurs, com, and fish. In ihe Weat«Ja» 
^real Britain occupies Jamaica, fiarbadoes; 
dcaea other isiajids, besides Oemeram, 
lU which supply, sugar, rum, coUoni cctfee^ 
, amgs, mahogany, sweetmeats, dsc. 
^'Tkete hixuries serve at once tp gnti^ 
ri% tad become desirtblc aiediuias ,o( 
l|ki Ant the aradncc and ttanuikcMirei 'of 
Wcooat 
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W«Mid'llM«i to RiiMift,i« wihiagt Ibiii 

tar, MitiUowi ' !«/ 

ToriMitni fcr eopuar t • Im 

TVi llofwty, hf tlmUi 



I '». ' ' It. 



VoOmmtrnff fer Unonrigi «ri iMki 
ptp«ri -'^.'H 

To Fnuiofi (br wIm CAd bmiMlyt 
ToPoftBgtl, fdrwlnti v 

ToljHiiiip Ibr ffold tad lilffl^ Mid IMti 
Td IMiy, for ink, nigi, oUiMdiMti • 
And to Tiifk0y» fer M^ dMgf^'tH^! 

eoffM. 

214< TMi ftrntiing iateremirMt li Ita 
pmic«9 Wit oirrlad on In tUontM^MMIfMi 
Nil •!•••» onrrytof Ihroo miiUoM MT toni 

] •inrilovli 



then, ftflid •inploylng A00|000 

Tbo Ifftdo ioa miuiQflMtnr0i emplojv Im 
from Amr to flfo miUloni of tbo poopfaol C 
Hrit«ln and Irtltnd t and Mrvo^ tlio^ to m 
itll iu InlmUtMiti. 

'9ia, Soraral branches of Iko fNalm Cm 
F^ngland ara oamad on by ittbtarlptron aoi 
niai t wbo dlvidi Cba profit! in babtjfiml 
yuarly dividandi. 

Vnaia art Aa Batt«India Company i m 
aill<^ • Monopoly of thntinda to' Aaiar • 

^lio Bank ol bftandi tor bullion wd 
eiouiilanaif * " 

And tha If adtott*! Bay Companyi wMol 
nopoHaaa tlw Irada In ftin froaitlioia oann( 

Tharanin nho' Iba naark aatinalTm 
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i. Tht inland or donwftie titdc of Qtmu 
lin and Ireland^ is carried on by meant of 
f thousand wagcons and stago-ooaohrs; by 
b and rivers, wnick intersect evecy pnrt of 
wo islands ; and by many bimdred const* 
osselsy which carry the produce and maon* 
res of one place to anouier« 
T« The chief ports are London (equal in 
I to all the others)^ Liverpool* Bristol, 

Cw« Greenock, Hull, Falmouth, Dart- 
Plymouth, Portsmontb, Yarmouth, Lynn, 
da, Leith, Aberdeen, Whitehaven, Swansea, 
lia, Cork, and Wal erford, 
Bk The chief manu taring towns are Bir- 
ham, Wolverham|» and Sheffield, for 
ry and metallic wa 

inchester, Stockf ri, Bolton, Glasgow, 
Ptisley, for calicoes and muslins, 
tds and Norwich, for woollen cloths. 
>ttingham and Leicester, for hosiery. 
Ifiut and Londonderry, for linens. 
Uton and Kidderminster, for carpets. 
Bweastk and Worcester* for china* porca* 
and glus. " 

9. The United States of America, under 
idvantagies of a long peace, the possession 
w materiala of enreiy kind, numeroua fine 
I* and a free government, are rapidlv ad- 
Ing in the mannfactnring system ; and with 
erous ships at sea, the Americans are car- 
I on an eitensivo trade with all parts of the 
d* 



4 
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iM* The trmde of moit other Mtiom 

hem nAi^inf uitfiJM.goforniiic«ti«for« Ir 
litlcil uMaUMi. Tlmi of Cbioi, 1^ i 
mtamm^Hni IIm orMtM Mnd •fiioM*'« 
ttgiJOTi tbiiM«ftfvi«d oo ill any.-tfomitrjr In 
biSt.lbf GbincM have oo g«Mnil feroigii't 
<!Xoqit witb JftfNUk 

Stil* 'Hm ixpofti «ad ini|«ort« of 6ri« 
tftiii hftve beta • nefirly fifty mil\um$ mc\ 
anatto. Tbe worth oS the. TtriotM merohi 
ittd ftwutifaoturei in h«id, b eftif»at<Ai 
DiiUioM) and tho fiiue of the ibipphl| 
plovedf tt ftboat 85 miUioof • 

n». Tbe employaenti lo wUofa lo % 
trade givea iAh, aae,.«a Ar «i refatdetlMi 
fbeee of tbe ebiMiuMrt tbe el^i4Hillde] 
coppef-efiiitbi tbe ropa-naker^ . tiM U 
Imlier* the proirieioiMiiercbaiit, tbe aMj 
penteffi the anobor-tflritb, tbe toatheaMtk 
•trttmettt-maker, and the slop-seller. 

isa. U regard to tbe cargo of ebipa, 
are tbe aMiebaiit, tbe abip-brober, tbe I 
the aanuftotorer, the pacdtery aod tbe li| 
mao. 

AiBoof merobaota, there are Sp^ntik 
chanttf fkrktp nerebaoti, Italian itaercl 
Hm9ia mercfaaota^ Hambmrgk laerebaoli, 
/a4f/e mercbantif Amaicam merabaats, i 
Bicrchatitif and 4^WMi merebaata. 



I ■ f • ■# 
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XII. Tk0 Art of J^Tavigatiaiu 

224. That art must be allowed to be curious 
uhI extraordiaarji whiob enables men to con- 
iuct great ships with precision, across vast seas 
nany thousand miles wide, in which they often 
lail for weeks together without seeing any land. 

225. Anciently, and indeed till within the 
ast 400 years, no ship ventured out of sight of 
and. If the mariners lost sight of the land, they 
;ave themselves up, and it would be merely ac- 
odentol if they ever regained the same shore: 
inch were the disadvantages of Phoenician, Caa- 
haginiau, Roman^ and Grecian commerce. 

226. In the 13th century, it was discovered, 

ymere chance, that if a certain part of the ore 
iron was suspended on a point, and allowed 
o turn itself at pleasure, it would always point 
:o the north part of the world. Heace, if a 
leaman took with him to tea one of these load- 
(tones, he was enabled to tell the north, and 
(eep a journal of bis eoune* 

MThen from th^ bosom of the mine. 

The DftfoeC flrst to lUht woi thrown^ 

F%\t Commerce hall*d the cift divine. 

And Mnlllng c1aim*d it for brr own i 

•« My bark," iho mid, '• thli gem ihall gtiide 

** Thco* patbi of ocean yet notrled i 

** Wlirle at my daring loni Aflort 

** The rude, inhoipitable ihoro, 

** Mid deiert Bandi and rnthlrti ikiei, 

** New leaU of indnitry ib'^ktl rUc, 

t And culture wide extend hli genial reign, 

** Free ai the &mbientgQle,aod boandleN at tbo main.** 

PTX. 
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titf Inn/cUtiH* 111 rl«- pliiri' t*lii-rc I 
3Ein. A NHiiiirul Alinnimtk U | 
f-iivrrrtmrnt, raprnidy fur llto Hf 
Nittl Ui-nrrir<I, In innn; rui'mi* W 
nui'li M lil)-i>ly, Ifial Ly tnnnu of | 
Ifkifiitr, Mitil nil ft<-i<uiit|i- WHirli a 
• •■|l>if iniit iiiiw NMwrlliit llU |i|t« 
|Mrl i>r ll>« »(•«« witlilu linir a milBf 
WM. Hu ■»|M-it aru rmvluulrirt H< 
<In,T>, tlial t *l><l< liHi NniltuI liuiy 
li» rnlinitu in &A iIh}*, ii vuvxgf 
iiicflv ctii|)l»v<-(l ai* iii»t>lti>i fr»M 
l.r Maltn tn il iUyi, r>ir<iiEtlv Imi 
Nrw V,.rk It) Ul H»T«, fwrnw-tly t 
•n)t t; tli« Wwt.liiJlvkliiaidayiki 
nuiKb*. 
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•M. 0»«Mrg)iliy dMOf Ibai ttu n 
«iM I llwwiffl intl riM tf tbf! hi 
tht bMUHtlfhi of MttttNl, iiid thulJ 
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II alio ttAches the cbanctor of \\w iiihnliit- 
••U; thf ir |(ovMtiQieut, reliKion, maiiufactiirti, 
■nd unmIc of lirtni: i and it ought to enable uh 
to ahua their enori, and profit by their expo- 
jrience. 

Olt*«^i tiMM are hvhmkim works aduptrd ft«r iK^tool^ 

prolix, it would he tndlnc with the pa|C«t ttCtlii* work, 
I* dwell tedlomly on gro|niphy. 

^SM. The earth, on which wo live, is a round 
hall or frlolie. a,000 i»Uo« io iliaincter. and 
2o»000 aiile» round. Its aurfiice is coVered witli 
one part of land, and throt^ parta of waier, 
which ate inhabited and fUlcil with iuuumera- 
ble iivinc creatures. 

tn* Of the internal parts of this iinmenie 
frtoboKtlle is known tout. Fn>m the surface to 
die centre is 4,000 milcsi vet no mine is a mile 
Veep. 

'^ As Ihr as man has penetrated, he has found 
iA^eeiitve ||iyers or coats of different earths; 
Ijl^tover each other, like the coats of an oniony 
or the lea\*es of a book. 

■Oit.^tn dMti; wfllf, ▼sriooi 0ikkn<^»fi of dlffcrrnc 
•itti are atintfln rtit^nntt plaCM, In on ordrr lomolhlnic 
ttki^thr rullowlBfC: (bree ft»rt of bUrK eortb, tmWf^ vr- 
Kftnhk* moold. fnaruf grovel, Svr of Kmvrl ond innd. 
ill of cU.v, lhr«»e of •^«-^h<»lU, liny frrl of cUy, forty of 
nnd, Hvoof vtont*, tliri^i* of nmrt, ^r. «^r. | nml wkm 
U rrainrkAbk. rvv^v Uvo<* h xht yomr iliUknrM nii for ih 
it rvtHKlt. Mid KtMirt.-rtiy pnrolM w^h the karfhcr of cho 

MB* The hifhest mountains detract no more 
from the roundnesii of the earth Ihaii the in«*- 
qaalltips on the rind of an oraoiee detract from 

11 



86 OSOaRAPHY* 

Hs ecnfinl rotundity. Cliimbori^o, oii' 
AnAcs, rears it a loffy li«>ttd four aulv.% h 
tlifft u but the two thousandth part of tl» 
diameter. 

Offn. — Mnunt niiinr l<» not ihrm milm hi^h | < 
of TrnrriffV* bnt two viiln ftnd a half) ntiijl M< 
not two milpf* Our Hnowrlon \n not tbrre qua 
wMf I and bat a grain of Mnd compared to i 

earth. 

231). Tlic mifios, therefore, may be ci 
to the stin^ of a bee in the body of 
]ihant; and the mountains to the inf'(|ut 
the rind of an nrnn^p • yet, va.^t a^ i^ tl 
the sun, which cnlifi^htens and warms ii 
million times f^realer ; or, in othrr wo: 
million earths united in one mass, woi 
be the sise of the son. 

340. The land consists of two con 
the old continent of Kuropc, Asia, anr 
and the late!y-diH<;ovcrrrl continf^nt of j 

There are also many thousand ufu 
rounded by the sea ; many of them, a 
Britain, anciently united to the contim 
others, the tf»ps of marine mountains 
out of the sea, the liases of which an 
bottom of the ocean. 

24t. When a point of land juts out 
<ea, it is railed a Cape or Promontory 
Cape of Good Hope. 

vVhen two masses o( land are join 
ther by a narrow slip, it is railed an 
as the Isthmus of Sue/, and the hX 
Panama. 

A P^ninntla ia a tract of laud aln 
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TQttifded by water: Spain and Poitiigal area 
pmiumla. 

349. The wtitcrs are usunllv divided iuto (o*\t 
Oceant; the Great or Pacific! ()cu»an, ten thm^- 
•and miles across; the Atlantic Ocean, thrrt* 
thoasand miles across; the Indian and South- 
ern Ocean; and the Northern Ocean. 

Seat are detached pieces of water ; as the 
Mediterranean and the Baltic. 

Guifo and Bays arc parts of the sea that in« 
dent. into the land. 

And SiraiU are narrow passes joining one 
tea or ocean to another. 

243. The vast SuN» to which we are under 
luch sensible obligations, for light, beat, }ife» 
and vegetation ; and without whose genial in^ 
fluence all the Earth would be come a dark, so- 
lid mass of ice, is 000,000 railes in diameter ; 
and the earth is 85 millions of miles distant 
from it. 

844. The Siui is the centre of a vast systi^m 
of planets, or globes, like the earth ; all of which 
■lOve round his body at immense distances, in 
periods which includa the various seasons to 
each, and are therefore a year to each. 

Ote.— Thrjr are all pressed to each •therms centre ; but 
tke action of their fluid parts against their nolid parts, 
glvci tbem a tendency to go forward in a straight line; 
•ad those two forces so balance each other, that they nen - 
tralise one another, and, in consequence, the planets 
ara aoved round the lun in an orbit which is nearly cir> 
calar. Sutl^ 

246 Tlie Snn has been comnipnW considered 
» globe of pore fire. A number of macuias, or 

H2 



Hi Awnunmf, 

MMMiHtlMi M (lllff ri>i>r IMF)* >if hi* miftM 

TMMWMillt ^'f ■ iiMxloui, whtuli H mi 

ilnrbfr riMW til* r^ii, mxI t»nimu<UiA hj « m 

ur Miwkrt m4 t)«^> are ■>.. I )iii»g>>4t.U •• f 
ijii«itl||p b) rarjr ii>itii>x die liitm 'rf <.ii4<tr««ii( 

llamt ftf IM IliliiMl iif llir-in rtr*-,\ tiui Iti. 

tbrtc aiinlhi Mftoilim. 

tlMy M*IHlW>'Mf'l In I)v mvilim fii ih* Iw 
(«f thUHint m liurluo* lielns lli« InilbWi 
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fM »*H« ta •MHj fW (fU HfWM flWM I 

i» trMw, wfiw mm nmt mm*, mi* ^mImv 
(Mil » iwrtwiillNi vifrN* f-* — ' 

oBwXSJIaCICSSi)?''^ 
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Thy tjitrm roll 4 entire 1 f^oin Ihi* far ho urn 

Of viiiMMt ** Uer»eh$t^** wheelinif wide hir roand 

Of '* •'ifAiy* VfAfi I to Mercury, whoi^ dlik 

Cm iraroe tie rftUKhl by plilloio|)liio ryf\ 

1^1 In the nrnr eflulicence uf thy hl.uc. vnohion, 

846. Ai the Suu is one niilliou tinieii turgor 
wn the ear ill, it is evutciit tliHt the I'alaiice of 
leir mutiml prodsure would m>t be (te!itro)^e(l, 
' one uilliou of turtbb moved round the Suu ; 
ut» at present, we know only of skvkn such 
odiet, some nearer and some farther oft' than 
le earth, and some greater, and some larger, 
lUed Mercury, Venus, Earth, Mars, Jupiter^ 
aturn, and Herschel. 

Tiic;Sufi re vol vine; on liin mli turni, 

Aad with cr^tivo tire intensiely hurnfl 1 

First MftmrM cumpleteh hli traniilent year, 

Glowinf , refulgent, with reflected glare 1 

Bright Vtnut occuple* a wider way. 

The early harbinger of night and day 1 

More diitaut itill our globe terrMqu§out turns. 

Nor chilli Inlentei nor fiercely heated buriii | 

Around he rolU the lunar erft of ll^ht, 

TraillnK.lMr ullver glories through the night. 

Beyond our globe, the KKnguine Stan diiplays 

A iirong reflection of priuioval ray* 1 

Next belled Juplhr fur diitnnt gleams. 

Scarcely enlightened with the volar beainii 

With Ibnriin8x*d receptacles 'of light. 

He lowen n^jestlc through the »|iacloua height t 

But fkrtlMT y^, thn tardy Saturn lags, 

And ae?en attendant Iftmlnaries dnig- 1 

lUTettlng with a double ring his pace, 

}Ie circlet through ImraensUy of space. — cHATrniToif. 

247. Some of these several glohe:!, so revolv- 
ig to receive lii^ht and heat fioin the sun, 
•rve as centres to olher niinnr glohes nilled 
iMfi«. These satellites accoinpany the planet 

ud 
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Ill il4 fiMir rAuml llii* Mun ; nfrvttiff to Imlntirr 
iiiollonii, Hiiil to rrffri^l hy iilf(iit tlw Nuii'm li 
on ilt0 ^Iftitrtfor \)w iiHf'of thr iiilmliiliiMlft. 
94U. 'Ilitt rfirlli littn imr iiiooii, tf.CKNI miln 
(liiuii(tirr, Hiiil H (jtiHiIrr of a itiilUuii of tn 

1 1 In I Hill front llin Ivtrtli. 

Jtipiirr, itticttliri |>hilirl. liiin/riMy* ItlfNIIlPl* 

Silt tint «rf>rii tiifNiM« • nnil h«s in HliO ' 
Mtuiittrd liy ti /#/r/fr tlimlir ring, 80,000 ni 
<li«litftt from liU liiiily, 

A nil llrrMi'lirl him nh mo«niii 

Uill< Hut if till- tiutltnr of nil tlicni* filiii 

ninl Ititiniiri ivrif put ln^»rtll(-r, tlicy lirr 
('■(iitil to II Irii tlifitiviiiiiltli imil <if till* Hi 
(If |iillirr« it Wlilllfl trniiiip tni lliCMinillHl Ht 
iiiitaMi-N to liihltr lip Ihr liulk of till* Miitl. 

'IMt. Uiai(li'« tlin §rtirm pluiicU, mul tl 
liyfitrrn iiitiiiiin, llitiri* uir /iiMf VKfy «liiull Ikii 
I .illril /tkfn'oift^, vtliif li itiiivr riHiiifJ llir ! 
Iiclwrrn tfif* iiiliitn of Mui« iiiiil Jiipilci, riil 
<'cii<Q, riilliifi, Juno, ttiiil Vfiilti, hII of tlirni 1 
(linrovriim, 

'2M. 'liif-ri* nri* ntno n mnltlfuil*' of ImhI 

notnr ii« liii^^n iia tin* rnrtii. milril i'umria, wl: 
fuliiliil vriy pfoiiliur piiriHinirnM of I lie* > 
Tlir I'liinrlii tiiovi- loninl liiiii in oiliMii n«*i 
niniliir, lint <'onn*t« nliiio^l tiMirh llir Mun 
otir pnil of ||ii«ir orliil. iinil llirn iilrrli'lt 
into MpHcn IIiouiihimU of niiUtonii of niUr*. 




■■■■IfcMtwiW Ito MMk'ilMlniJMtA- 

iKafflxw.Wia'.** 

nr MBlh rn(inmn> i i«hn Ml iMi>l* mmri 
Tkr«n|« itpthi nr wilier i rimiK iiMoumhrr'd «« 
UtwtNlkMNliifirliirji iliMliUtvM* 
IIMWI'I wl|Sl9 Ktur. k nn<1 ihiu NvlillintUi, 
tnm (Iw hwi (iwrri ur n iHimmm yHfk t* 
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b« OM of that amaiiog shoal of starij whose 
riadi form the bright cloud of light called 
Milky Way. 

[ow dittant, eome of the Boctarnal ninw ! 

» dttUHBt, says the lage, *twere not alMurd 

o doabt, If beami, ict oat at Natare*s birib, 

re 7eC «rriTed at this lo foreign world ; 

boagh nothing half lo rapid as their Aight. 

A eye of awe and wonder let me roll, 

jid roH for ever. Who cma satiate aigbt 

n racb a icf ne, in inch an ocean wide 

\t deep astonishment ? Where depth, height, breadth « 

.re lost in their eztremei i and where, t(i count 

lie thlck-fown glories in this field of fire, 

^rbi^ a lerapb** compatatlon fails* Tot vo« 

155. The stars, as seen through a telescope. 
Infinite in number, more than 100,000 have 
in retluced to a catalogue; but with the 
ced eye, not voore than 6 or 800 stars on the 
ixest night can be seen ; — so deoeptrre is the 
learance wh^ viewed hastily. 
166. Tlie ancients, in order to find and de- 
ibe the stars, classed them into figures of 
a and beasts, called Constellations, and 
ire were fifty of these. The moderns have 
led twent^f-four others ; so that the celestial 
be, in which the stars are accurately laid 
Mm as in the heavens, is covered with the 
nres of these imaginary constellations. 
Ui7« In the Zodiac, or part of the heavens 
ere -the Sun appears to move, there were 
dve of these constellations : as, 

Aries, the Ram *• • T 

Taurus, the Bull T . . 



«^^'> QMPef, tktOiri^ «%•«%'*.(» -«iy Aft 

Let^, Ih^ Lion ••%«««(t 

t Vlf|o»thQVlfgiQ ^lyai 

Ubrn, the Bahiaoa . » • « % ^ « r Ilk 
Seor|rio> th« ScMnrpioii • • ^ % • j||*( 
Sugilturint, the Archer • • . % • $-. , 
C«prifarnu»9 the Qoat • • » % • >tf ^ 
Aqutrlua^ thiWateBeirar* «.»*• 
FiMea^ the Flthet »»««•• ^ « N- 

alkt MrM'« «ritt| tM tlip terleet iteM :«* 
rk wlifft tlie lull, eir y«if e««ipMli|« iMif 
am tie Wght Him Mi iMgiiM rey lapieifeK 
fft|lirUi|iiii<V7llir»*tiM4»IIM»of«i| ' 

VW aift^ei IMn Mlplllita Mtel lei I 
Kew IwnilHi tlire* Hit CM. fe« Mil lin ivif f 
' jy JUm^ thiwite |> ^>y t tN trter powwr t i. 

V«e ^w^ifiii niiiitt in'mewi ww^'iniwy •••^•^ ' 

. IN ilHiiy > ir|w »f •w»ll»rt in >>U cwupt % ■ .. i 
lilt MhM Jf9h$r thmh h\% ImmU tbiw i 
Tl»e C9««t wlUi temntiti w^ omiU net i 
' )l^w te tiMt ir«l*r mi Mnt ImuM e^j^ter i ^ 
AM (be «eM Ml^ «M lilt elreliiii ytiiii 



01% l«**Tli9if CMiil*)Ut)Mii wert of litorfllei 
tilWli«t) wii Um tlMrtHtTC (whifl It l« itdl 
14«ili)eftB|ypHeeiiltro|ttyirtilet« cir?«4« pM 

i.— tlie ilfesefilif tNlM« t» wMrd tlieev 
(hnttt imrrt, «Miy ehki bt rtcwIlttM by iM«iii 
MltwInyMBfti^ 

Tbt rwnt (ht lull; tb^ A«tfNi^ MM,«*it 
And tril Ibe mf^ tbt linii aMitt, ■ i 

Tbe v^yyrJa niid th« KtfMt 
Tbe frtr|i<«ii. mtkt^ aM •HhfM^ 
TV* tiMin Ibtt bfiMt ib f ■<» i"in »| - •.»■ 
AmI)UA wltb |1Ultr)H *•<«»» 



itmoiroMr. 96 

158. Thf must sliowj of the constrilfttions it 
rioD, dutingui;ihed b^ bU b«il of *^ in a row ; 

ncath tliese ks Siriiis, the bri|rhtett of the 

irs; and above, to the right, arc the red 9tar 

the Hull, and the Pleiades or Seven Stars ; 

A to the lei>, two bright stars, Castor and 

»llux. 

These bright constellations are always visi- 

5 on a wiiikTs evening. 

35«. — Tbo stuitrnt vf JSatiir^, vrho tiikfi an fvcntfn^** 
c to admire ihe miiffnificence and the flory of Ih* 
rty heavem, and dr»ir«» to profit by hit ohnerTatloiM, 
>ttid leara to cla»^ tkt beuveiis iutu purliculur divi- 
M I and fix on certaiu poiott^ ai laudiaarki, to direct 
altcaiiM. 

By koowinir thr part of the heaveoi in which the 9aa 
it, he it ahle to iletermiM the nuUm tide » b> attftod- 
te its tituation at mo^n^ he aicertaini the t«aU i and 
noticing the place of itt lettiiiK, he detrrminei the 
tfcm sidt of the horiion, Ue need uot be told that tho 
M is opposite to the toutk, 

rhe momeDt, then, iu which he easts his ejes od the 
trkling expanse of heavop, he is suppoved tu bo sen- 
le of loe hearings of the cardinal points, norths sou/A, 
Land wtsl. 

Im aezt principle to be recognised is, that he sees 
•vo his horiion«« one hnlf of the whole heavens i that 
littaj, oae-half of the hraTrnnart alwa>s visible, or 
Mt the horixoo, and the other half i« below the hori- 
t. He mast not expect, thcreforr, to s«*r all the con- 
llaHot and planets at once i hut only thnt half ithich 
the tine of observation, is above tbr hori/on. 
For the sake of pre^i^iou aiid nccuinte rcfrrrfirr, 
lonomers have supposed (be 5(>0 dr^rors, iuto which 

' Th* AiftSoJi i* ths bne %U atoauU ifthri« Ui« kky Bud tl>e raitU 
■ %• SBssb Ths teniM U Uit ifonki Uumlj ovtr bvaii* yu Uc- 



(iuarM|tbtri Jlrlil* Ul* turlut nt lb« ttrfk, if 
IrnJr'l '" ">" l>""*ii' > •» lli*> Hi* «hnU rinuni 
iir lllH hHrlMO "F III* hvMfiM l> (iiiipnil In k« I 

;!"',"'■."■ . .:.,"'iM."n"™ii», 
'"' ■ '■'"" II"' i-'wim ■ 

«...■ . I ,1, ..|<n<ii>l*. •III! Hf inH 

ttfnirmh*!, Ihfii. lUal >h* wlmla liatvfna ti» t 

■ren, nr |irii|iriill*ii<il ii*r imt, nnil lh*< fpi 

B..llil.llrrr'lU '•'*> h'nti. II It hIwh^i (HI iif lh(M< 

A" ■■!■ .1.'' ■ I '!■■ Ii -"Mil Wlll<ll>fll*»Hl(#pi 

• I '"■< lUWPfl, »»• (JUMtlW 

■ ' ' ' '"'"I « "*'. tnlLllJjf 

In. ■ I "•• 'iiufli'm imii irf <h<t lit 

tiil» iiiiiiPH"!!' ....K1..1 hxIi IIi»»ii(I i.f i l>fi«ta, ■ 
lit i.iIki [I...J.ilJr.i 



. _ iKi-MlHMi bv t>w rMMIa* of ik* || 

111 iiili til ■ funiH't *tt*Mttm. 0(tMn», (T 
iHii't It 'Ul an tha **rUi fV«n om* m m 

ilU olll.bfiii >lt <iHil"niiiii4. 71.* 

Piimiii'U'ir »<><i'i') ""t «**ii<T'r iixiii.i V 



tm y wruMwi iif *h* wMp ImrMM trmk-t 
wM I ni mliw vT MRM Mm tn ib« mh, aiiiI Mb 
ttuAm li llv WMI < ar* nt^krit wblrb. «tt«M 
■Mwr, wUI IMW IninwIdM HM*h itntniwr A 
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•r plMf ofw htmA, In I'lnftlmtd, whlrti llfNi lirlwrf 
mifl (to c1f*|(riirN fnMii (lin rrpindir, ur wlltilii W) i>r Afl 
KriM^ of Ibi* niirtli poir, wi* iilwnyii uri* M) or OO rirn 
li^yonil «ir hflfiw llip iini-di polr | nr, In ntlirr uri 
(hr niirlli )Mtli« In (lir Immivimin, or llir ninm liiiifinllN 
oYfir till* noiili |»uli* of llir rnrlli, will \h* /M) or IIU 
Krrrn IiIkIi. 

I(4itlirr nlinvi* iiil<1 vrny lH*hyrrn tlir liorlilon Nnd 
xriillli, III tlilN iiiiilliriii |iiirt i>l llir lirnvruN, vrr wliii 
In KuKUnd iiiUpI look Ini ilir iioilli |hiIi' (if lln* hml 
fir llift \mrt wlilrli iicvrr nppruiM to innvi*, It hup 
llml (bi*rr U a «l«r nii iiciir llir nurili pulf*, lliiil foi 
onltimry piirpnam ll iiinv Ur iiikrii fdr llir mirth 
liiriri nnd IIiIn iliir iiiiiy hIwmvv Ih' rnniMl vrry rnilly 
m^'tiMi nriwrti olli.'r nliiru wtilrli pnlnl lo ll In n ilglll 
Diirlnic ihr wrlnlrr ihoiiIIn, iltr«i* hIiii*, writlrli iiip If 
ronilrlliilliMiorilir (lifiil llmr, iiii* In Itr rtMiiiil will 
otiirr Ntiirioriliiil rfiiinrkalilr n)ii»lrllntl(iii,(in (lir r||| 
■llir fif Ilii* piilr, Tliry nri* nlioiil ^ij: ilrjcrrrw n^iindf r, 
Ih^ nrHrfNt In flvi* lliiwii tlwil NpHcr, ur thhtjif ilcgrvn 
tlip polnr Nlur, iil wliWIi ltif*y irrm In pnint, nnd 
llirni'f*, idltcd Itir rutntrm. 

Till' iiiiiili polo ktiir liriiift lliii« riiiind. It nlll I 
plrfi«liiie riiiplfiyitiriil to nliarivr, tlinl iill llir iitnr« Ap 
1(1 ilMivr liMirid II, iKronlitip, In Hirli m'Vi'rtil dUlfli 
fvllllr II ronalfiiilty «liiiid^ i.l)ll. An litiiii'a riiiiti-iiipti 
of till* iliir, mid lit till* mollon* or lltr irnl oT tin* Ih-hi 
ulillr If rrtiiiiliM nil liiiiiio rnldr rriilir, will Imrh i 
to llir iiiilttr<iiiiird In (iilionoiiiy, tlnin n llioiianiiil In 
III Iri'tiiir* III tlir rIoNrl. 

Oil n wliilrr'ii rvroliiir, Ihr olhrr rriii'it kiihir (ili 
In virw, will III* Hw /'/»/i(//r«, oi trvm «/fif<, In Ihr ti 
riif I nnd fii'lntt thrill, n liHlr fo Ihr rii«l, Ihr iciitnd 
Rlrllodnii of thiiiti : iiimI villi luwri, ihr dn^ ^Inr SI 
Ihr l»ll|rlilr«t uriiJl llir ImciI lIiii«, 'f'iii> fliifi- liilfjil 
fof{rlhri In n llnr, < tilird llir Mill iiT Miiiiii, mn ill ii 
rf|ilol dUtM'M r« rniiii Ihr IMi imli'-i iiiiil S\ilu | |l' 
nhiMll /irrM'v //ri- di c.i' • I. hnnifiKh Itiiii'N^ ■••nir 
lil|( ihU illidiiirr, find Ihiil oT llir rnititu^, Ih (citi 
llonrd, foi Ihritikf id' nri nnlfiiiiil rfiiii|i'«iiBiiiii, | 
bit VM«fUI (» rrrolUd, lliaf. fb« iiioftt iiorlhurn ol llu 
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«iiin in the Brtt of Orion, la cinctly nt f»r thr rqimtor 
»n thnt fVimi lli«t itiir in Iho north 't>o1(* Hlnr In rmoily 
ninny rirKrm. 

The* lU i«ilrt titt In thi* SRoilinr, on Ihr pii>nih ulilr | nnil 
in U t\w ml ntnr i^MfA^rfin, iiriir ihrm i ttnti ihr two 
brifihf Man aIhiiiI /'orf.v ilcgrrcM to thr Irff , r.illril (Vv/or 
tnd f*iW/iijr, or the Ttviim, nrr nlwo in (hi* /o'linr, mid 
aIiouI JIm flrgmi north of tlir Suir« plnrr, on Ihr iVih of 
Jnly. 

tin puch AM fTrniii)^, thi* Mi1k\.Wuy ^111 Im» nrrn In 
tk^ Wfili W tt tljcht rlotiil I iiuppii^rtl b\ Roini* In h(t 
frtrmrd of a miin or xhonl of lil.-irK, nlm'o«i inflnhr in 
Mmh«r, hnt IndMlnri ft'omlhrlr ili-lnnn*! though oihrm 
M)tpMe It to rnniiUt of m luminomi Hpacc, nnil not of 
Man. 

A celfntlAl Klohi*. rrctlflril In Ihr i!;iy niul honr, trill 
point In olhrr ohjri^tR I nn r|ihrmrt|R wtll Indimtr th<* 
liim«« nr plMcm of ihr |iliinriB which innv ihrn hr ahotit 
thekorlRon i nml nnv trlnrnnr will rrn<)er viHlhlo many 
tthvr intrrrviiniK nml wondrrlul phcooitirna. 

ShoiiM thi* Moon hr \Uihlr, Ihe motion In hrr orhit 
iMiy hr nlf^htly trarcti hy hrr npproilnmtini: (<i, or re- 
Cf^lnc fVnm» rrrinln vlnm i nml (hr namr mnv br ob« 
irrtfa in thr motion of the pUnriii In (hrir orbit*. 

TIm morntnK anil rvmioK Rlan arr thf hrif^hi plnnrt*, 
Vfntlt and .lupilrr, rn rallrd froui lli<Mr li^iM)^ oi urttln^ 
Wifh the S«n. Mnm ib ro<l i Salnrn i»f a Iratlrn coloor i 
llfr«ch«*l l« «n illilnnt, and Mrrrnry ii mi nmr th(* Sun, 
iWtthry can iclUom br trcn but witli a (rlc^v'opr. 
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UTBONOMV, 101 

UTDRN, nU klOONS AMD RIKOL 




SAO. The BTiri, accordiaff to their distucca, 
ra of Kveri liies, called firtt inngniliiile, fe> 
Mi4 magnitude, iltc. down to xhtuvmtk mag- 
itude, which uan unly be seen with a teleicope 
%a Stan may be distiuguisbed from Ihe jilancti 
y tb«ir twinkling ; whereai the plauctt have 

at«ad]r lighL 

Oi*. — Havlag now acqitred lonut klio»l(d||e nf tlHi 
•aadartU Ihlnfi araiiod lbs umTi, wbich lurpui ihs 
Htcaptloa ar luaf imiIob of own, we will rrlvni hn<i> 
I it, aWfTTl^, that Iheir flied nan tai otlwr c«lrit1al 
l^ecti anconataotly made ute of to dcttrmloe thr rrla- 
T* illaattai of pUc« i and thai tliey an vuerrlni 
■Um bob la regard lo llac and place.; 

S60. Basidn the motion round tlie Sun in 
iMir reipeGli*e yean, the earth and the plaiiett 
lio tun round on their own axea and by luni- 
ig to and from the Sun, uroiluoe lu their iulia- 
itanti, allemate light anil (larlineaB, or day and 
ight 1 M that their seagons and yean are pru- 
uced by the grand revolution round the Sun; 



1^ AiTROWOMT* 

Mtf Ihdi 4i}rt ittd tlgiiif hf timtaf • 

own M#f « 

Olii^lffttpfyttftwAMlMt if Ml Mai 
goloc imrMiif iA tirii rwMid m Mii^fltiii 
prrelff Mif M ol tfM MKli m4 ptaMtiTM M 

llfMllv 

pliii«ia Ami tiM Buu, in reuMl ailMirii 
Mmwiy tf M, Vinvf 9 ««» Eirtir 
Mttr»# 141^ Jtttitor V 4t«, Mmi |^l 
HaridMiy 1|0M ttUilMf cf adlo I 
Bun* 

Their diiintUra are rMpeotivaly 3| 8. i 
I^MdMUNMiiitid milM. ' '^ 

A«A tbiir ptriodf tf ravohiikMi •!« I 
Ml 144^ Ma^ antf IMO Moiitlui. 

tM. li tiMir ifniMl orbito, tlra fimtb 
«0vt •XMltjf In tiM MOM Ii9v«l or pin 
•Mb MovM rifffvfairljr in lu own Itftl* i 
tbfir ttxet cftactljr perpendicular fa Ike 
llieif orUte^ but ¥anotttly ineUned t ( 
IneHattfefl prodncef tbe dMbrenee or M 
eoMt Md Um dlimat leoftki ff d 

Mil tbe wMt eartli It ^oufclei < 

timet henrief tbea water t the iHL 
and HefMbtf about tbe welgtal o fiwh i 

In thta wviri labinK nnrtter fer nMb 
iomd. tiac It wonM tabe a miHiao ifMI 
to oMM • bady etiaal tn tbe Hm. ' 

«M^ Meat la tbe fan, ibe Mai* 41 
.tbe bedvcaly bedieti whicb tbe mail I 



^.emmtf, Sh« is faa MMOB «U» dtent 

NiplkhB ifea fintfa hiMMum^nWli dw^ 
ti%that puTOd, MCI bCfMir MtthplUrtMa 
feet tomi the Emtw m in odait of Mr dw>. 

aU.. !%• HoMgMf loMdlwr orbit -la » 
ip* 8 hMn^ tat. M tin Batik ■•«••■ tewMd 
■ring y>e tine^ it u W 4iyi It lM«n htkn 
* ailKt iwriB to««a^)KMtiui wUk tetea. 
hB Saitk i* dxty tiMOK Iwger tkiB iW Mm>: 
I H woaU rMBirt aizt? nwuii to tnlko ap th* 
■ftofthaXtMk -...• .1. 1'.'- 

Vas. Hk mountan* ia th» Horn u»y how- 
MphMutlMMlhoinaD tbtlwO. Forex- 
i^ Blout Lalmtat im tbe Moaiw U Sm 
ito Ub^ wlliafc w>«'wb kigbar tfai&.CMai- 
tnf«i«i Para. Ttw.M>rfiMe,of .tb« Mom is, 
•■iaa^ oovcnd with dcepi|Mto«)rnUiBiV'»aM 
MlMiAu.BifeadM^ 
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IM AtTEONOMT. 

Ml. Thtt Moon always keeps the taiai 
towards the Earth, so that she turns onoe c 
axis as she moves round tlie Earth ; and he 
and night are, consequently, as long as tl 
riod mutt new moon to full moon. Bi 
Earth acts also as a moon to her, being a 
same time far more luminous : so when 
new moon to the Earth, it is a full earth \ 
Moon, and the coutrary. 

JI68. As the Moon shmea with no ligh 
aides that which she reflects from the Su 
Is evident, that the shape must depend o 
position in regard to the Sun and Earth 

When the Earth is exactly in the middl 
whole illumined side of the Moon will be to* 
the Earth, and it will be a full moon. 

When the Moon is in the middle, her 
aide wilt be presented to tlie Earth ; and 
be new, or no moon. 

Ai aha proceeds from new to full, moi 
nK>re of her light tide will apuear, or ii 
tnoreue : and on gomg from full to new, 1 
of oourae, decrease. 

T he lloow, reftilgent Isms of nlalit« 
0*er heaven*! dear aaare tpreadt her sacred Mg 
¥niea ao( a breath diitarbt the deep aereae* 
And not a cload o>rcsiti the lolemn icene | 
Araaad her throne tha fivld plaaeti roll, 
Aad itan nnnumbe^M gild the Klowiog pole i 
0*er the dark trees a yallower verdure liked, 
Aad tip with silver a? try maantaln*! head i 
Thea Mlaa the valei i the rocki in prospect Hm 
A iaed of %\wy karati fhNa all the kklet i 
Tke cewelaas awalai, rriolcing la the «lilit« ' 
1^ the bine vaalt, aad Wets the aseitt naht. ' 

vora*B I 
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*tltellM|T(M lUrllii llivtunfr clnl* f«fT*>*<>l< 
MbNMttttM nrW ini-lilnf tti ll«lii rri>in llif fiin. 

'•Ilterk, Hitt, !■.'.' ,''.',h"- 
iMl(|Wtglikihi,i ' I .1 

MkAlMkCtHi 1 M... .1 I'M.K "lio^ 

tmt. It lt«v1tlcnt it I he V movr.l on iho mw 
tcl, tbttanty Utile iIk'UhIi p<i>»'« litttrvo 
MSnaUdMnon, ili« t^nrtlii xhiirlut* ^vu>ll.l 
tH M H. Md rinrkcn or rctljiw ihr Mti.w ■ mul 
nt •my llw ttt> M»r>tl imnici Itrtw^u tbr 

■n mi Jbtfth, tlw Mimn'i klimluw wmtld 
ettuMtteiM 




\0(\ AfmojVOSWT* 

270. llm Mm»n« hfiwnvrr, niuwiiilf anil 4« 
fi«-''fi«U hvr ili'/fff'r« in rvrry rrvniiition, to thftl 
in Kriirrttl thi! nhM'tonv* f»ttM iumIit or over; Iml 
wImt, fill! fi^w or full moon l»kr pJHi'r lit iht 
vrr y tim^ iili<* i<i pfi«4ffi(f I hi* filMiir of tlir Kjirlli't 
#irliit, tn tt%rfwUu'/ ttr 9\rm'fwlwnt llii-fi Ihrntrik' 
ill." plirfiofrifMii of ufi rrhiitii' tukr pliirr. 

771. Till* klifirlow of fhi* Ktirth, «« Arrn on 
IIk* Moori« ilf*rnfMi«trntf« itft rotiinilify; unil fhr 
4liHflow of till* Moon on flif Knrth, provm that 
if i« nf^ftrrr titnn llir Sun; ko tti<* paMiriK of fbr 
Moon ovi*r planrtii nn'l At^ir«, rtitlrfl Orriilta- 
tion^, provrA flmf tli'-y Mn* niorr fli^tniif flifafi thf 
Moon. 

*IVZ, OrrnAionMlly, VVniif i%w\ Mfrrnrft IIm 
two ffliini*U n^Hrrr to tli'* Snn tlidn th«* Mrlb, 
jn\fm over Hi«* ^nrfii/f* of ifn* Sun likr lilack 
4|»ot4, irttllrfl Irunniln of Vrnn« >in(l Mrrcury* ' 

'nifii |frovi*0 tliHl tlifiar plMitfU arr rirarer to 
flif Kiirtli limn thff Snn; ami, hy olHmrintf Ilia 
j>ro;/ri*M of \\\p tr(in«tt nt ilifrrrrnf piirU of th€ 
J'.ttftli, WIT rtin olilMtn tlir nirtmnri: of an aiiKlf* 
hy wliif'li ui* f'»n 'Iririniini* tlir riwrt fiittaiMW 
of tlir Kartli from tli^ Sun. 

27'l. flavifitf UM'f-rtairwfl, lij nii'nnf fyf fhc 
oht/'rvntion of a IrHinit, tin* (lint'inrr of the 
KHrtlt from flir .Sun, tli'^ ilicinorr* of all thr 
otlirr pliinM* HM* flffi-ifiini(Ml l>y that law of na- 
Inrr, whiali mnrtlv I'lopoifion*; //ir rubrnnf ihi 
f/i*tanrr» of ///« plan* In, In Ihr Mquan» of ifuir 
fft/tftfivf prriiiilkt til rivolulwHH, 

'Zl'X, V»p^v\r% Mil'oiilintf OH hutit, t^ic Mour 
nflVi-tf iba wniri4. unit iau«ri liiirb tMlc< 
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obej her influenoe, as the seas paM be- 

ber. But as she moves forward in her 

(t or 13 degrees every day, and conse* 

y passes over every sea 60 minutes later 

ly than the day before, so the time of 

"ater is always 50 minutes later each fol- 

; day. 

.—The tides, accordlo|;to the theory of Nr.WTOir, 
ed by what he calls the atiraition of the Moos and 
It, according to Phillips, they are phenooaeoa of 
caused by the rotation or notion of the earth. 
ii tach terms at uUruction and rtpultUn ooxbt 
e received as expres^iive of cati$eM^ we shall pro* 
lystein which explains, or professes to eipiaiii| 
es, and omit that which, while It aflectt to de- 
tie caase, in truth only dtfinu the phenoraena. 
r, says Sir R. Phillips, the Earth were composed 

matter only, there could be no tides | and if of 
Iter only, there could be no tides i because la 
case would 'there he any variable transfer of mo« 
be several parts : but as it is composed of filed 
laid matter, intercepting each other (as the two 
ntineots intercepting the two great reas,) so a 

commonication of motion arises between tha 
d fluid, and hence the tides of the seas. 
he tiden, he says, are but oscillations of the great 
f the ocean, between the continents and Isiaudf 
Ls. The waiers serve, in truth, as a species of 
•wheel, or pendulum, to the earth, each stroke 

six hount continuance, and its length from 2K) 
les, according to the velocity. , 
he connexion of the moon and the sun with the 

aKribes to the operation of the same noiform 
iiat is of transfcrt-ed motion^) on the whole, a 
cause which operates on a >>9teni of bodies, pro« 
lecesuirily simultaneous elTects. 

The Sun and Moon concur in varying the 

s ; hence, we have high or spring tides. 

heir actions concur at the new and fuli 

and l«w or neap tidas^ when the for«es 
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the «%e to meet. etUed thiHorit<m. Huutt^ alio, 
«D inhabilant of the equator van lee the Stan a« 
far ai each pole; i. e. he can see 90 degrees 
each way. 

280. The inhabitants of the poles can see the 
tlsrs at far as the equator, and no further; i. e. 
the? can see 90 degrees. When the Suu is ver- 
tical over the equator, lio shines «h far as each 
pole: because he shines 90 degrees fromi tba 
place where he is vertical, or over head. 

Ml. Also, when the Sun is vertical 10 degrees 
north of the equator, lie shines 10 degrees be- 
yond the north pole, and his rays do not reach 
iIm soath pole by 10 degrees ; and when he be- 
coaas vertical *lZi degrees north of theequator^ 
ha shines 23{ degrees beyond the north pole^ 
aod tt| degrees short of the south pole. 

MS. In its annual orbit, the F4irth ascends 
9M darrees above the level of the equator, and 
dncends 23|degrees below. Hence, when it iji 
ml ttiahighestpointalK)ve,theSuu will be vertical 
over that part of the globe which is ISi be'ow the 
aqoator, and when below, the contrary. 

'4Mf.<— The term* al>Ave and brinw, up nnd down, re- 
late merdjr to the feclln^n and tentatious of human h»^ 
iogi. to nature, there is no up or down, or aliove or h^- 
low. The earth it rouod, and all bodici fall towardi lu 
ceatret becauM, according to Sir R. Phillipi, they per- 
imrm folacions Inverir ly as their density, or seek Co es. 
Mbit equal nioroeota in refolvio^ with the mati.. All 
■seu, and evcrj things called upright, staml in a straight 
line towardi the centre of the erinh i nith the earth be« 
anrih tiMir fret, and the heavens, whirh Nurround th« 
aanh, eter Oieir heads. We u<uall.v place the Houtk pal« 
dewaward, but the inhabitant of the lontb pole, likehia 
at ^Uc tmtth pa^i itaadi wiiii bU f^iec t«wai<t» iih« Mstm 









i 















rt '!'.««'"""' 






AtTRONOMV. Ill 

«ll ihmt U n«*^itl\il U\ riMnprrhriMt ihr |ihriiomi*nii At Chi* 
•Mumi*, iii>«l Ihr VMriotiv Irnnllu of t!ii\ aimI nifilit. 

dIM. TlicFdrtli. in it» diiiiiuii nMulion. chi^ 
titti ««von' plnor roumi inn riioli* nliich i$ r«|«il. 
Ui»t»nl from \ht fipiatt^r; atul nil )ilnoc« vtliirli 
nrr C'xactlv iho »tuno (ii^taurc liom llir rquatv>t, 
an' onrrifil rmtnti in tlu* Munto rin^lo. 

l)i»inutv to tho iiorilioi jiouili of the r<|uuti>r 
U cnllcd itfiifutir ; nml ot' com ho. if the Suu 
tliin^A vcrticnllv nt 10 Oourvrx iioiili oi' t\w 
equator, nil plnoc* Inivinji; \U dr^r^H^ii at' uortia 
hlitad« Mill |i;i5« rkurtlv iiiuirr \{\t ^^un on llmt 

^M. As \hc Sun, \^hi'n vertical 10 clri^rrc* 
aurlh of the equator. ^)lil)CIt 10 dei*ree4 lte>oiiit 
th» north pole, ami 10 tlruv<r» ^ll<Mt of the sioutb 
pole, it is eviilcnt thai (luring that lotatioh of 
flic r.arth. lu) pincc wilhiu 10 ilri^iroN o(* the 
north pole enn turn out of the .^un ^ll«lle. *«t» 
llint to them it will he all <(ay : aihl flat no 
place within 10 de^ieeii ol' the houth pole, vimi 
lurti into the tun nhtne. no that to tluui it vUl 
Ih* all flight. 

Urttt. When the Sun in vertical over the vi\\\\\ 
lor, he viill then, of eoui.ne. nhnie exnrllv n>i«c 
a»eMvh pole, and fh« hounditrv of dny xn.A 
iiiuhi will cut all the circles uiiule hv the «iiui 
iinl rotation of e\crv plucc. intotwoequul \y.\\\> : 
»o that the day pait of the criiele InMiift i'i)v.\\\ 
\o llitt nijiht part, the davii ami nighti will then . 
br equal all over tlir ^>nf^il. 

Wl* Th* Sun i« xeitieul over the ri\u;»ti»i nn 
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I bf tut of Marrti t tnil the Etrtli dftMWh 
iu •uyil ^vrbil Air ill diti. till tb« tlil,^ 
JiiMb vImii tbf Hun it Tcrticil over all pm 
M4 d^grata north 0f Um fqttttoff : lotlMi il 
iag tki •! dtjrs. tbt 8ttfignidiitlly|il«itM 
dtgnwi mmI hM Ih^ii fnec€itit«ljr vim 
ovtr all iotiAtries wlthta that diiMMt ^1 

•Ml DariBff Mm aamt rtma, kt Inm mm 
ilfily ahoM^ %y itmllar gnirf«ial adfaiiii»;i 
Miiy dt g w aa btyotid Ibf north fiola. and I 
Ibrdid to tlKm eoanirioi parpclnal my | |ll 
of oooMii Ml IntiBaMd tenglb of day, la I 
phMM la tht norlhtm haialipbere, la ptM 
Hon la thaif proiimlty to tha pcdv, la nap 
iitiaaoa of hb •bioing ova? tha largtr pail 
taairdiaraal f Irclei. 

MMb Tba oppodta phaaoataaa will naaipl 
rity« laht plaoa In tba toutbam heailipliaif 
thalaftk. Tba Saa'i rayt wiU Ml ihort oT | 
noath pola aa naay datraai ai ha ad.nai 
abava tbaaduatoTf aod tba coaatry roaad fl 
pola wHI baMavolvad in darkaaM} aadj 
aigbla will lacraaaa la langtb, b tba aaaM jn 
portioo ai tba daya iaaraaia in tba aartfl 
aaadapbara* 

Olif— All ifell mm %9 aM4f i»f Meat, %f la 
raaa4 ba4y MNBf wlwl Maw iIm l«f«l af a irt •? 
It win baitaa, thai Um Itght ililaM atar aaa 
aaM aat raail tba atlirr. If ilta, Hm ball 

rttaatf, II wlU ba ahiarv«A| thai Um cIrdM H 
aay pMi af te tarlbia ira aaaaaniw illtt4al 

iSfiaai aaa H wlH ha taaiSai Uy 

■SIaJm^ ihaA ^a 1km Mk^i^MaaA Mill M 

^Bu^lSaf^Mk^bf^^^^ 
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• Whoii tlio earth Iiuh so bscoiuIciI iu iu 
aa to rciuii^r tlie »tiu viirtioul 2^^ dcgrven 
Dftlic tMiuutor^ it titon br^itist to descend 
after the tuiitc rate ; uiid in tH davs, vit. 
H\ of St^plrmU-r, the Suu bccuiuoft v«rti- 
,iin ovrr tlio equator. 

I rartli, however, continues to nHreiid iu 
)ii l)^v suece»»ive ^rudu lions ; till» ou Ihe 
f Decenibert the Sun tM^cooies vertieal at 
agrees south of the equator, r«ndertnK if 
nt duy It the south pole, and rv\-ersin{c 
t phenomena which were cxpfrienccd, 
he was vertical UdJ degrees to lue nortbt 
. The earth then ftraduall^y descends ia 
lit till the 21st of March, when the Sun 
vertical over the equator, and inchning 
Is neither of the poles, the days, of course^ 
ual in each hemitipherc : and spring is 
ling iu the northern hcuuspherc, and nic- 
iu the sotitheru. 

Nttinrc through, *tii rrvulutlon nil i 
hADge, no drnth. Da) rollown iii|>Jit, anil night 
lyln^ dny. Stnn ri!«e, mid ^rt, mid i t>e. 
I lakcsi til* rinm)>tr s if c, thr Minnmrr |caj, 

her icreen rhaplel and amHrmilHl flnvirm, 
p Into pntlid Autumn. Winter gur, 
id with Troiit, nnd turhulrul >vith «tnim, 
1 Antnmn iind bin iroldfn fniUs An'nv i 

melts Into th4> Sininc. Koft Spriii;^, with brrttCh 

nUn, fVoni WHl'iu rlliimbris of thr ^(llllU, 
Ilii the lli>t. All. to vi'liouiUli. huloi I 
Il1irh«*rl,ull (inkx. to rO'tiM'tMul : 
em of msA\^ who pJ^^'.^'-, v li »•» |»'.ii s TiinvNOKr. 

, The heat of snnimcr f> prodnccd l»\ two 

a . s j^ . 

; til it, by the gnau r ii.lrn.^ily of ttitf 
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•un'f mvi. imiiin to tlniir OiUing with i 
Mi|Mid1euliivit]f and d«niity : «iid wa 
ibt MMM af th« feniflb of Ihi diiyi i 
•f lli« nlglita I 10 llwt Ihn bent inrbib 
d«y in nut wbolly pnrtitil with during 1 

Qk§t |.««Tli« vlV^t iif uteMiiuiiy, in i<»i|iir 
will bf 9f liliiiiii If A ti(i«r«i li# M^ |)*r|Miii4b 
fhr»« Arf. It will Ihon rtfuplvn a dtidji uf rnj 
Iti hr«Mllli. RHt ir II liv iilii(:o4 Mblloiirly . aI 
4A difffiM, Ili9ii «ii1y k%\f th« royi will Atll «fi 
Mi in* tiliw MU will (MH pvM il. liu it ii w 
litftf ttf tbt •Mib I* imMHipr mid in «ilnt«rt 

ft n* llH*rfii«^ kMil in IN9 puUr r«|iiiHi I 
ly irMti Pwlng to »li riuuMm* rwnliiuiiid i* 

IMlll, MrHMirly, lh# tP9 HRd MlUlf . llfMllPHil 
ill M0Alll«* •Ifhl. UWi4j in IMlNnPlll f HHHl 

ib# 4fty iMla itlAuA K^ huMu, vr «»liprr ik« i 
th» hnrUim far any number ut d»>ii iMgiliiif, 
lilt miMitr If iftMkt to Ihm «if HA^ |iAri of tb« 

WO. Th« «Ir Whicb w» lirriilb«, and 
w« iivi| Jmt M fliliNA Uv4^ ill wM«r, i 
f hn wboto Mrtb« to \h$ haigbti m U imij 
40 mlbi. It il of « ftfiM volour* tud 
|ifM tbil oolout to tbn beat fUH* Tb 
of tba Sun'i raft through tt. h auppoi 
narata part of ihalr baat. a» wall an tbi 
on tha ground and on varioui budlani 

tIM. Tba aolar haat ii auppoaatl* li 
ha aioitad, ahiaflt. hj Itn aalion on I 
bfidlas I It balna ^ond. that in tha h 
mataa, snow and Ira lia uiiibawa<l all 
<n tba top* of HtiMintalnv I and that 
II, In a oouaidarabia dagraa, In pri»p 
tha haight of iha iliiiMtion, or to thi 
Imbiliad by tha lurrouiidlnii atnoayli 
tba objaati io coalavt. 



AtTMUroMY. 



IIA 



tKlftt A* CIm imtJi i4 iiiilxi Are turtird «nit f%f 

icir «miri«, or refrtoU'd liiUf • iiryr«« 
mk^n Umq' fint«r the «tm<t!iplif rv» ihr Siin'a iiiy». 
wkeii IImj mch lh« inrili, trprmrut him' a 
dfgrer hiKhf r thtn lie i« ; anil, un Iw -in a df- 
gret in dUinrtcr, be* n|>|H*nrii jiut nhnTf tlir Ihh 
racHii whrii, in rrAlitVp hisi upprr c(1):c it jy«t 
1oucliin|{ it. 

So it u ttt bis •fttin^; Ami nitb hi* Ap|imr^ 
rantM Aiid diMiippriininrr in thr |Milnr rr^ioni; 
Md alt(t| with the Muoii, niut uU the hruvrulT 
bodifi« 

tMI» TIm denomiiiAtionN nf vnriotii pArl» of 
dM Miib An» drrivfd from the |diriti»mf im t>nv 
Aiffd I7 the Sun in the P^irtiri descent And a*- 
Cfint in iu orbit. All iheKe nie isivcii bciieiith« 
and ihey Ab^uld not be forgot ten. 

Vmh Pole, tK^deKrerifromlbe Kqimlur. 

— >Arctle Cir«li»y QA4 degrrMb 



•5 






•nvlll 



TfMptnit* 

Torrid Sp«f« 

Tnrrld jr«ii#. 
«^Tn»pio of d^rlnim, f%^ drgrvv^ 

Ttnp«r«t« JU«i^ 

Vi»\t, to dof n*r« frum the Tqnntnr. 



tffl% Tht l]iuce lirtween thtt tro|M« t, Iwiet 



„Wc t»e/*>"" ' iUAW«t»o» V 'UcotrectkBMJ- 
ca^(>c.a>f3thccaTtbi»t 

i"»« *' ^'rtvl-UoC bout «.ul <«'l»» Ji» c. 

"'•r:,v J"-:/''*'^ •"*""' 
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Th€hUuk9^,fff Asia^ with Em^ftanjtm- 



T%^ MfooUy-kairtd negrort of Africa ; 
nU ecpper-eolaurtd nativt Amgricatu^ 
Imrk katr andjiat noteu ; 
Tkt white European nationi. 
Man is tt the hcud of the an i mated croa- 
lad nnitcs all the adrantajeres of itren|;th, 
t and strncture, which are but partially 
led bv other animals. His Creator hat 
dowe J him with the faculty of reasoning, 
th the power and will to adapt all the 
contrivances of other animals, to his own 
and luxuries. 

, Man supports his body erect ; and his 
imed towards the heavens, displays the 
f of his nature. His soul is painted in his 
; and bis mi^jestic and resolute step an- 
t% the nobleness 'of his rank. His arms 
tnds were not given him for support, but 
ond the intentions of his will» and to 
to his punmses all the gifts of nature, \ 
. What animals effect by natural instinct^ 
iffects by invention and by combined 
. Birds build their nests, bees frame 
«lls, and beavers construct their habita- 
with unvarying uniformity ; but the 
of man possess every possible variety ; 
fordevidenueof his possessing a mind and 
istinct from the I>ihIv. 

••Man, bowrver, ilift|:r«(v« hit IntrlWtqal chm^ 
%y f nitnf infl; \n frequent wan of aKgretslon, wii*' 
i asMUoa. Nor ar« tttrh wn CMlatA t« tkc. 



■"f "iff .v'"r&" ^i. *r^ 






n i: M l\ * \^ t I H I II OM. 




SU7- Kt) inhabiltd luml bu y«l kecu ilUi'u- 
vertKl in the luutliern t'rigitl ifxte; kill tl)o tli- 
mate and lubiu ut' liviuj;, Uitr efiVi-l uf (-liiniilv. 
rcuilfr >ll tl» iiiti«l)itai)i» 4)rtli(> noilhrrn IriKitl 
•ouc of a (letii brown colour ui>|iriiai'liiiiK U> 
Uackneia. Tlifir itulurei ure >bntiik li> tt>lil 
lo a diminulivr »iie; ami tha^ir ctniiitrnnui'M 
Ut u hidtwH), ai tlirir luaiiiirra ttv ii»\U);c. 

808. Tlivir usuul height i« four iVcl. and ihr 
ttllMtarunol al>ovr livcfiH't; ihrir vuico nrc 
IhiD'^d ii]ucaliinjt: thvir hfudi lai)[t^; tliiir 
rbwk-bonci Itifth ; their t-vf-lidi drilwii aiid<-; 
th*ir luuuiht iKTt;!' ; aiid turit li)ti thick, and 
turur<l outwnnl. 

0*1,— Vrl, ibrj ■fcounl thrmwtTfi tlw haiiilioHirrI miil 
VMi clvllllnl |>c<i|»li< In ihr Wi'rld i and ihr tirrciiln<i<l- 
PM, whru Ihry r uBiplluieni k (trnuirt, wy, llr It nliuuti 
K» «rll-hml at a tiirrnlaiiilrr. 

Tkr Allu*ill|[ !• Ilryilen't dnrrliiliuuoribc PuUv ir- 
gt»M I 

Ttr >uii fVniD far |>rr|» vtliha tli-kly furr, 

Tm nrak, ilic cluudi and al|bty r>'t> in cha>T i 



Itll OKOOIl4l*NT. 

•w1f\ HfflNv Art wlik iu4<l«tu lci> i*«i4Mir«l»r«l | 
And «itt44«d wHfeU Mr«* mi ibi'ir bHi*k kUiUia'J 
Tli« brmeu raMrmii wlili the frmt Uf iaw'it § 
Tha KuriiH'ni iiif wUli lt*a hi |ii*«rih« bi llMw*d. 
MfUhavtfiltriC ilii*.v rlruvi* iIm wliif i ii«d |kfpc« 
Hf Wfl|(hi, Chn lallil iiuilmu tlii*y dtKp«at<*. 
FruiA lorli« ttiiciMnhM, and frum ihrfrnipo bea 
Um«i; If It'lei d«*|iriid, and rrarbllnff MMildi wv h 
blt*anlliiif« |iri|ii*tual «li*«*l and drlvlnatMiw, 
OlMcure lb« tkiM, and Uaux "i* brrdi blftii. 
Thp ftterf Ing ratlla pf rbb In ibrlr ilaili, 
JlnKM a«Ai Hiaad Inclui'd U wlnrrv walls 
or kuow cMCMit'd I wbula banli ara b«rM fbi 
1)1' m\%h\y Magt, aad icarf i* ibair bornt ap|Mir, 
T.'K* di*(tr«iiii bttnlfman woiindi nnt ihr»a afWr 
Wifh tbaft» or darti, or niabi*i a diiunt war 
Wiib do|i, ur pttcbrt luiU lo Hop tbelr digbl i 
Hui i'ltttn aagafaf'la anaquai igbi i 
Aad wbilr Ibf j tirUe in fala, to aiaka tbelr m 
Tlirouch,bilU of lonw, and pllifull^r bray i 
AhmuIu wllb dint of iwurd, nr pohiind ipaan 
And bomcward, oa bk bai-k, iba buriben haan 
'Fha BM« In lablarraoraB eav«« rrllrr, 
8i*cHr# fraw culd. and cruivd ikit> vhrrrfiil ira t 
^ Wllb trunki of aimi and i»aia ihf lirarib ibajr I 
Nor tampl lb* lnolrnt(»nry of heu«*iiubruad. 
Tbeir Joflal alffblt In frolic and la play 
'i%tj pa«, to drlf« ibr irdtuua bauri away, 

aOU. 'VhM foucl con»i4t« of dried fiab, I 

(IahIi <»f bear*, rciii-dffr, uiid otlit*r wild t 

Their drink !• wttrr. or IrHlit-oil tti a 

wiicfi thry Clin fff t it. 

CMi,*-"Twt> Inbabllanis «if Novn /cnibl.i ware 
la Ciiprnba^rn a fi*w yrurtf a^ii i nnd ibrv |i 
waai, III! iliry nii*l wilb »o m* IrnUi oil. nbli'li Ihi 
wllb tba ■nine reliib hi wi* would drink vhuri 
winai and Ibry danced In i*f4itirv, whrn ibry fiii 
Wfrit In bo •ant lia«k m ibdr owarouniry. 

310. Tlii^ nexl vNriftv of the hiiiiian 
tfi th« Tartiira, tlia Chinei^, and tlM Jw\ 
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vho Inhihit M that tnit ijiacc of Asm from tli^ 
{real Oceaii to tlic CaNpiun Sfta, I'lirv have 
iroad foreheads and narrow chins, small kiiiik 
»yfs, hifth cheek-bones, short and flat no»o^9 
iarge and separated tectli, short set stutures^and 
i^ive toiuplexions. 

311, The Tartars havr no srttlcHi hahitntion; 
but wander from place to place, and live with 
their hordes and herds under tents covered with 
hides. The Chinese are the most numon>iis 
people in the world, inhabit the finest climate, 
snd cultivute^ with success, all the arts and sci- 
ences. 

The Japanese inhabit certain larf^e islands^ 
snd are not inferior to the Chinese in industry 
nnd ingenuity ; but wisely allow little or no iu- 
tercoursc with mcddliuf; foreigners. 

3111. Another distinct family of the human 
race, are the black and swarthy inh;tliitants of 
India, mid of the Islands of the Imliun Ocean. 
Thc^ liavo. Kuropcan features, Iouk black straight 
hair, and slender shapes. Their manners arc 
pftemumte; but their dresses and houses are 
vf ry eleiKunt. 

Many millions of tiirm. called Gentoos, never 
PMt flenh, or »nv thin«{ that has lived ; but sub- 
%ist chiefly on riee Hud fiiiits, and enjoy health, 
itrength, and Uiuf^ life. 

813. The |H*aceal)lo habits of the Hindoos 
htvCj in all a^es, rendrreil them a prey to fo- 
reiffn invaders. The Tartars have frequently in- 
vaded and phntfler«*d them. 
. ^ LaJilarly. Ih«i lUtro|i«au nations, particularty 

1^ 



tbf Enffliib, fatft ciUbllihcd themtl 
'tlmm I hut though th^jr liiir« lOmtH 
nltud «xce»»«». yet th«y ftrc bipulhf In 
iimong tht fiitiv«»f tht kt% polfdH 
1 h« rditloii of Eiiro|Ni. 

il4; The ftmrth vtrlnty of tht Irami 
ind th« moit rcnmrktblt of tit« wkdk 
Nagroft of Africa. Thrir bliek oob 
woolly koidf^ tbdr flftt noitii ind tUt 
w«ll knowB tmooi ui. 

Por iMuqr iig« ^b luAimonf lad p 
Int tiiflo WM oirrifd on ia tboM m 
who wf rt torn from tbdr oountry IJ 
tlj^ itigar'pktitHtloni of the Writing 
hip|iily, tho il«v«-triidfl carried on i 
mcrchunfi bai befii abollilied. Tha 
now a prospoot that other natlofiii pi 
the Apantih and PortugueNi througn 
▼entlon of Circat Britain, will iborl 
thli nelhrtoui trade. 
" tlA. These ilmple people InhaU 
«oaiti and Interior of A frtni between tl 
and have been retained in a barbaroui 
the eflketi of the «lav(vttade } whlcl 
their tribci and nations to make wa| 
other, fcr the purpoie of utealing tl 
and irlting them for ilavn to Kuropel 



< I. 




SIO. The next dUtinct fttuily nr mcD, nrt. ihc 
lttT« Auicriruii IndiuH, attread in muhII trib«i> 
rer the whuln nf tbat vaiil coiitiuciit. Thry 
eofadnrk cnpppr-colimr. Lave black l»iir. 
id ■niall black vytt, higli cbook-boiMa, and 
Miieutly flat uOMw 



I9« •RMHArHT. 

Ai the Enroprani winuwe, tba Mtivu nt 
■nd brm tli« ininbltanuof wUtan fliUt 
tb« Uavk SelUaucitti. 

ItATiri AHIMOMI. 




IIT. Tha dilh nrlHy ofUw r.„,._ . 
•re iha KBBllih, tli« French, ifte UeioMn*, 

linni, IpinUrdi, «iul other nifxleri mii 
Thi-M Md (liHr oriiiln uartly frinn tbf Sn 
niviuni, (Hw«(la* hu<I Oulh*,) chmMteriiiti 
litflil htlr unH Mue eyei t and him the C 
<ll*tiu||ui»hi)il tiy hiauk eyei and hUuk hair 
'(bo .Hwe'Iiri, KiikILIj, Iri«l.. Soldi, and* 
nam, v» vrry Iklr ; but the Itallaiil, Fn 
awl H|HMhird», arc Mvarlh^. 




tyk. Hn cleu complexion of the Kuropemii 
bMt »d«pted to expreu th« psisioas of tite 
il «od the bralih of the bodjr ; while the 
igy of their umlcrstnn dittos, and rlie vigf>ar 
tlieir corporeal frnniys, (jiulifv tiit'iu to tarrv 
the arts to periVclioii; aii>l to raise man to 
t ante of eiiiiiieiice., to whiih lie nrcni* In 
,t been littvd and devtiiicd hy hi* Ci'rator. 
L 3 
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a Ml. J^urli mf thf imturva Miil tlni «il 
of iiicu. Ra fifMttrrt^il over tlii^ Aicr of the < 
Tlirir iiiiiiiUmi iiiiifTiriHrr ftu|)|»0)ir(l to bn i 
t'l^Ui liiimlrfti itiiUlonh : of wkom. iu l\\ 
rvf ry vqimre mile roiiltiini IM, In A»iii. I 
Africa. tf« «U4| 111 Aiiierica U huliviilu»h. 

The wlioitt number uf limiiRtt Mngik 

rriii^med isvttr3f ttd yrnrri. cmi the iivi;ni|[ti, S 

lioiiii aiuMt die mid l»e bom «v«ry y«tri !# •« 

r?«ry hour, or 60 f vrrv miiiut«». 

I. Ik* Imvm un trM«, ih^ rmv^ uf iiinu !• found i 
Now irMM In .voullit imw Hiiitfilitp un (h* k*^ 
AuoUifr race ibr t'tilloiftiiiK ^pr'itK >u|t|iUH| 
'rhry fkll kurcrMitr, uuil kUiiritivr liar | 
Hi iifiirrHliiiHi in Itwir ruitrtf ilrvity, 
Sii duuiUli thMe, whau Ihiitr Are pnaf a way. 

;)U0. An mt*ii hiivo dividiMi \%y tliancv 
ft'iK^t btto ii(*|i«irAte Kovi*riiiitoit!a, lhi*v Im 
niiiutfd lk«* imiufJi of Nutiniis U(*|iublii>t, 
doiitii, or Kiitpirffi; uiitl Ihi* kii(>wlt*d|r« ol 
t'<iii»litutrk n Irnding feulur« of grogm 

utiidv- 

Tdc ntoMt |Mi|uttoui imli<Mit ure, \\\t C 
of aO() milliou.«i, \\\e IIIuiUmi!! of 10 millioi 
Firiirh of UO iui)lioiiii» uml Uir Uuhaimiu 
iulUi(iu«. Thr iiii>»t t*\tfU!itvi* ari^ ihft Hn 
Chiiic*H(*/ruiki»h. I'lnirhuiid Hiituh fU 

091. Kmm iiuith lo South. l'.iiio|i« iii 
into HiiMiu, Swrdrn, Driiiimrk, riUMkin, i' 
^nxoll^. WfMtidmtiii, FiHiuf. Wiirlnu 
lUvnrm. SwitKi*rl»iid, Aunlriii, Tuikrjf, 
Nniilni. H|iim, rorlugnl. mid ihvtuX \U\W 
li^iiind. 

. Ok.- II will U h\^\f pro|i«4 tliAl taluri 



CIOGIIAPIIT. 197 

ft* BO|p t>f Ihc world, all thr«r ceirnCrlri to the pupil, 
mo4 reader him ciprri In poinlinf to lUoin blinRflf. lie 
9«cht aUo to be dhertrd to 11 rite out the lioiindnries and 
laliCnde and lonf^Hude of earh from the mnp. Nothlnic 
can be to vidirnloai, n* to I'ompcl rhitdren to couimit 
vtrbal doterlptloDi of the bonndariet of conntrica to m«- 
iBonr. The only f uide it a good map 1 and that tbe^r 
OUfCat to trace or copy, till they ran answer any qncitlon 
that it pal to theai. No one need bluih for Ij^norance of 
feognml^, after be bai twice or thrtro traced or copied 
aapi, l%e icale of moanlaio* in Ooldiiuitb*! *' llluitra- 
tiont of Popular Geography,** ibould also be copied in 
Biapi, and the lines of comparatire lises deitTve »ome 
coQtideration. The best exerciiet in mechanical and ina- 
the»atlcal geography, however, are in the Geographical 
Copy-BoolU and the Royal School- Atlas. 

322. The following is an enumerfttion of the 
nunes, capitals^ and population of the countries 
of Europe: 

Naihw, Chief Citie$, PoputatioiK 

Svedeo • Stockholn 3 milllous. 

Roiiia In Earopa •••••• Peteribargh • SO do. 

Denmark Copenhageo • 3 do. 

PiPMiia Berlio 8 da. 

Poland Wamaw 6 du. 

Batavia or Holland • . . • Amiiterdam 3 do. 

Germanic States Dresden 18 do. 

Attitria Vienna S3 do. 

Turkey la Earopa • • . • . Constantinople .... 8 do. 

Franca (proper) ••••..Paris SO do. 

Switserland . • • Berne 2 do. 

Italy Milan 4 do. 

Btraria Florence 2 do. 

Pap«*i Statcft Roine S do. 

Naples Naples 6 da. 

Portugal Lisbon 4 do. 

Spain Madrid II do. 

Cfreat Brit, and Ireland . London 17 do. 

323. EHfope has three inlantt neaa : the Me- 
<litcrraiicau, thcBahic» and the White Sea; and 



1«M 



•WaatMMIVi 



fU «liorri Are whaImhI by iIm AilnnlAe, IIm 
III HiM'Hy, ilii^ Hiiflluli Cliiiiifi«l. ihft N«n 
i»ii«iiifi, Ml. 0«mfKc.'p Clmuiivl. mill lb« Om 

•iMlif. Ilif: liiiiiii^. Ilir Kllif . ik« Wntiir, |l|« Ml 
iiiiil litis ihUu i«i (ii^nimiiv i lii« Wulgii mmI 
Nits|ifM, ill UuMiHi ilm Hliiiiift, llm' (iiifci 
Mitil iUti Htilii*, ill Frfifii!iit llitt'llfiiiiiMi IIni 
%«<riii iiikI llm llumUtsr, lit Kiiuliiiiih tkn CI 
in Ni'Miiiiiiii 1 mill llm HhfiiiiMiHi Ml IftsiMiid, 

iMf..»'|'|i|i rlv«f i Af ll«iMtli 111 I Ml M Hf^ fliMvdMff iN 

— — — — Vrnm hi» itM»f lird, 

4*14 DM Iff ' Thitmft hiUnfK 'i1 tilt rUffriMl Iim4 : 
AfiiMinl Un Ihfoiio IliP tp-t'Ut*in bffMHrrf tltiitd, 
%Vhi«»i^r|| ifiih trilMiUry ufnn liU HomiI. 
f'ifvi, ihf r.iiirti mtiitur* *.f hi* hniichi ■•••m*, 
'IIm* wht'liiitr /ti**!!*! iHn fniitrut /'••'••• ' 

Tim I. feii-/'ii« «!<•«», WllN «r* f itrtiit iilil>i« i->i»i.'il 

f'H/r,««)i lllfil lll«4ilf:l|i« i"i« ly l«l I'HU '..««»f 

Afiit ilfilby fVtif IhkUhSU nt,t\\ki Mmv. i 

'I'Mr ttlMfi hiM.>|i>«iiii(l yi4mtlitlt* «|i|irfif«. 

J'hfi iiulfilM t.it liU w»l|(v li*»4(« iriiri i 

Anil Mllti ft A|iii# |li«l blil*« Ki* Hlv>*ii; Iliii.il I 

AhiI ftlliiil />4r#(iMl<ilit'fl with li'iitUli lttiit.1 9 

(1%'^. 'I'llf llMiUlllililM Ml l«Ulli|>(s ttlis, |h« A 

itf.HHlUriluiMl : llm ryn-iirrA, lirtMrrrii Ffl 
Mit4l M|miii ; till* hiihiil'ithU, in N<irwiiy | 

WrUh. ill Vi'Mlrh; uimI Itrii Ni-yio Mini |{|s|| 
iiioikI, Mi Hi<>| III 11(1, It liMft hIm> lliir.«! voliim 

ui liuriiiti)/ luniiitliiifift I yi«. Ktiu, in Hiriljr i 
iiil%iiii| lti*iir Nit|il(ii»| himI llrrla, in lisuliiml, 
Itmi 'I III' |lrili%li ism|iirD ik « itiiiiHi%f it u( 
Mr|{0 IhIiiihU, Urimt llrilnin Nml lirlrtiMli 

ftr««l%i Ml«U aili»» M 111* Uki iH .Mmu, ilMk. 
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ISO 



lit, the H^bridei, thr Otknejri, Jeriej nod 

a» tiid the Scilly-ialftnda. Grmt Britain 
iaa l(>Qf(, tnd sriO hroud ; iind Ireland 
ig, and 2(>0 bnmd. Great Hrituiu in« 
Scotland on the North, Waif a north-wcit, 
ifland on the aoutb^ east, and w«»t. 
' England ia tubdifKled into 40 couutiei^ 



If, Chhf T^mn*. 

ilMiljuid lieif caitlf 

DarUam 



ifUad 
ra 
lie 
» 

Irt 

lira 



I 

ifikirt 

Aire 

Mire 



le 



Carlisle 

Lancntter 

ChMUr 

Shrewihury 

Derhy 

Nottlafhaw 

Llncela 

OakluuB 

LeIcMter 

Slatrbrd 

Hertford 

Londoa 

Caaterbury 

Gttlldfbrd 

Cbleheeter 

Jleadlaf 



Wnrwlckihlre Mfiirwlck 

Worceitervhire M'urceiUr 

Herefordkhira lierefvrd 

M<uiiuouth«hlrf Mamaoutk 

Glouce«teriliir« titoucealer 

Oifurdjiblre OiCard 

N ortliain plna.N ortliani ulMi 

Bucklnxhama. Ayleibury 

IMfurditbire Bedford 

HuntlnidoMh. lIuntliitdoB 

Gambrldfcili, Cambfldga 

Norfolk 

Baffolk 

Enei 

Hampaklra 

WUtiklra 

Doraetabiro 

Sbiaien«ublre 

Detoaiblro 



Murwlcb 

Barj 

Cbelmiford 

Wlacbeater 

AalUbarj 

DorMt 

Balb 

Bieter 

Lauaceatoa 



CXurawatl 

, Wilea U difided intf^ 18 countieai at 
111 



?• PtInI 

feablfft DfQblfb 
BMiya* Montfoinenr 
f Braamarii 

y eaab% Caermmroa 
#ablie Hatflach 



Radnorabiro Had aw 

Br^kaocktb. Breckaocli 
Glaaiorgmmbirt Swaaaea 
Peoibroketbirt Penbrok 
Oardigaaabtrt Cardigaa 
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320. Scotland Is divided into 33 con 
follow : 

Chiff 7Wn»* 

f:dlnbnrKlt. 

Dunbar 

Jedburgh 

Selkirk 

Prrblei 
Ci1a*gow 
Dumrrlri 

Kirkcudbright KIrkcudbri. 
Ayr Ayr 

Dumtmrton ] T)«mbnrtno 
Iluteand CaitbncM Rothtay 
Renfrew ftcofrew 

Stirling Sllrlln|r 

Linlhhfow Linlithgow 

330. Ireland is divided into four pr 
Ulvter to the north, I^iniVer to the eat 
•ter to the aouth, and Connan^ht to ti 
and these are subdivided into 32 connt 



Shim, 
Rdlnbttr|rh 
Hnddlogton 
Mfrte 
Hox burgh 
Selkirk 
Peebles 
liAOPrk 
Dumfries 
Wigtown 



Shires Ck 
Aricyle 
Ptrfh 
Kinoirdin 
Aberdeen 
Inferneii 
Nalrne and 
(Tomartlc 
Fife 
Forfnr 
UnnfT 

Sutherland iStrath 
Clncmannan CI 
Kinroii 

Klgio 
Orkney 



C&unOti. 


Chit/ Towm, 


(^ountiM, Ck 


Dubtio 


Dublin 


Antrim Cari 


liouth 


Drogheda 


LondoDderry 


WIcklnw 


WIcklow 


Tyrone 


lYeiford 


AVeiford 


Fermanagh Ii 


Iiongford 


Longford 


Donegal 


Knit Mrath 


Trim 


U\lr\m ] 


Wcitmeatb 


Mulllngfr 


Roflcommnn II 


King> Conn 


ify Philipvtown 


Mnyo Carrick o 


Queen*! Co, 


Marvb(>rough 


8ligo 


Kilkenny 


kllkenny 


Ctulway 


Xildare 


Kaasafld Aihy 


Clare 


Carlow 


Cariow 


Cork 


Down 


Dnwnpatrick 


Kerry 


ArniAgh 


Armagh 


Limerick 


Monnghfia 


Monnghan 


TIpperary 


L'avfia 


Cavmn 


Waterr«f^ 
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0&«.~^Ft)r tti^ pArtintlar* of Hm Brtrtih Broptrr, ice 

331. Asia inrludrs countries the most po- 
ulous ami fertile of any on the globe. It WaMi, 
ifftides, the first peopled, the residence of out 
ni parents, the scene of scriptiire-history, und 
t Canaan, Jesus Christ i^orked his niirach's, 
id prnmulp:aled the doctrines of revelation and 
future stale. 

832. ' Modern Awia contains Siberia, Tartary* 
hina, Birniania, Malacca, Ilindostan, Thibet, 
ersia, Arabia, Syria, Turkey in Asia, besides 
m vast islands of Japan, Borneo, Suinatia, 
eyion, New Holland^ the Philippines, Fornio- 

333. The internal seas of Asia arc the Ko<l 
ea, the Persian Gulph, the Caspian Sea, the 
ipanese Sea, and the Yellow Sea. Its coasts 
re washed besides, by the Greut Ocean, the 
idian Ocean, the Chinese Sea, the Northern 
Iccan, the Bay of Bengal, and the Arabian Si-a. 

834. Its great rivers are the Ganges, the Eu- 
hrates, the Indus, the Amur, the Kian Ku, and 
ic Hoan Ho ; and the mountains where these 
isc^ arc the Uralian, the Gauts, those of Cau^ 
MU8, Taurus, and Thibet. 

835. British India, or countries governed by 

Ingland in India, are those immense and fi:rt.le 

istricts watered by the Ganges called Bengal, 

f which Calcutta is the capital; nearly the 

rhole of the coasts of the peninsula of India; 

Ad the island of Ceylon. 
' Where tacrcd GniiKes poiiri aloBj; thr pinin, 
Aad lodai rolls (o swell iIm eottcrii main. 



Ul 



fM ■■fnl MCBH l)i« rurLiui ntnd rlrlkMi 
WHI wanil«r> hum nihid iIik ilavtlpil dihl I 
tlMK||tanl-|Wlnii Hfl iilf li llirlr r.iri.-ri IrMilii 

la IR lh> W«IMlllli*«elWf iiionkrf utirlopi 

ni Miill*t1ni iimM elHiiii li*r iii>iiit<-J wtii|>i < 
*MI<I nil ImmbuAtllm till tbP.l,.M.llf H,»k»i 
TiM tiger ruucllNlRllniUniloil LiKihr ■ 
niK)MiIlpdail>liaiinitiliirm »•>•« i 
n«k»n|iirri rtirn ■)« kit d»<Vi>< ■'!'■> |>'<'i. 
'MM ivm; hduUbiiiI Bni'l«ni r.-irdi tnit, 
OmI, p<we*MII*iiiiUnr*wrBliul'iUl*l 
IWIniMnrliKiiicrii" ranili lh*rntibln( ltu«||hi| 
Ali iiii^It pln|ihtnii iinirnublvil briiwu. 
TW* loitni-iFUiini riilK ibn trldr dnmntn, 
•nrrh wllkilr; h>H>r, <ir dfMi-h with fldtuhnf rll 
Mbw r«it«r1ili hrrili niih MwM>n|i a'*r ibr (ihlii 



1%l lilrili 



III* itmtmi ili«lr (lirAlililiiii filMi 
III Un.|i llfklfM fron Hto illntl IffrihK 
•ir* ninla IwnMlh ikl trr* laf i * 
inli Ihr il*til|r oil (fil> IlKKIltf ihtif*, 



BM. Chint ti at Mne tlia noit uolaot I 
BMt Mtwiivv, tli« tnort ponlMn, «bI Ij 
rrgulKted tmnira In the wofin. In It uvm 
thiD MO mllllotii of Moplfl ; tnd Iti bi«ll 
goventniant bun lubiUted, wHb nrf tt 
olMBni, foi apwardi of 8,000 ynn. ' '' 

B8i. It !■ ooviml with ciuU, ind treifi 
of Iti loll ii oultivBtwl. Tn lecun It ftoa 
Villon, It li MpKritcd fttiin 'Tirtiry bjr « « 
l,tOO mllci lonK, inri h Ihlok, lint flv* hN 
ven DHjr ivory when ride tbreiit on lt| ; 
Ibe l^rtari ooaqmrcd Clilm iilMtit IM |t 
ngo, Md iHU muam iti |ov«rninpnt, 

«M. The cMef oltlai of Chint in, Ml 
Nkskli, ud Ciaioi^ HMb of whlth MM 
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ra takHbitHn tbtn LMdon, ■ndtheywem- 
r ttoA eitemive. Canton ii tha amy port 
y4 foKigDera «rc aUowed to tndc ; tnd m>ni 
c^ tha Englith bring teas and oilier CbincM 
MMditici for the aupply of Euiupc. 
CHINESB. 




189. .Tht Binoan empire, of which the rnpi- 
i«reAvK«ntl Pegu, separates China from 
lia. 'Penia, celebrated in ancient bistnry, 
I'foi nany years been torn in picres by civil 
rs, A rabia ii famous for the exploits of Ml- 
Mt; aail for the itill wandering cliaracler o' 
isbabitants. 

O'er AruliiDi c1<-<rrl wniti 

Tlir palirnl ramrl wiilkii 
. ■Mtd lonrlv »T« unci rui-kj land* 

The reilWrnB "talk!. 
Ob k«T cool' and iihnc<7 hlllii, 

CofTrF-nhrubi nnd (ain'rlitdaunw I 
Hradloni:. fall the wtlrnmr rilli 
* ' DawnlhrrruUrul dH1< brloii. 
h -Vhe ttrngrant mjnii aid beannf bilm 

Prrfama tha panlng fala i 



KM MMilAMt 

Thifli hiiiti with <ilN ih« iimiAlif filM i* • 

Mti¥t»rlit fhi*Hiir-kiiHMlitf| ' ' 

AiJ't ••n»'> "%•»■ ♦'»<» h'V**! niiite 

lhi*iiHnitiit hiH wtnrtvllyi 
t)iiwn rnlh ihr ■wnln wllK trttmbtlii| liilf| 

t^(t>h ihHr ii*H(g inH wnniltr frM| 
M t^Ntthy f ilief thrt •lidiilH, 
Puo^— yel Mh( with ttltiHf • ' 

n 10. 11i(^ Itttirf of Catitian, titiw CMileti iff 
Imii )M>(*ti fur ftiiif «i*tifiiries in tb<* hmttli of I 
iiirkiii flmi, liki! other piiHi of ilii^tr «ittbti 
hwi liiHicmii* MlirtOHt ft dNf rt. J^rumleHii !«< 
l« iirrth anti tlii* ptiic^» ri^Htt-ded In th« CM k 
N«>w 1VHtiimi*ntii, are miw Buti|ttilrteil tlileHy 
)iii(;iini« ftiiin Cmlitillt* toitntriM, «nrf Iherai 

^till rlmnnh for \\u\r rm'ption. 

!H1. Tlip follnwitiK in a iiiiiimary of the |r< 
HivlBiunn of AbIu: — 

Naitnnt, Chin/ Cihf. 

Turkrjr . . . « • Alrppo « • • • • 

MmUii , AMrrtmn 10 

riiiim .1.4 ......... Ppklti aiitl f9iititilti..(N1tl 

.t>i|inn f'Hilit ,«» «. INI 

Mirmriti t^'imttlrr Avfi..ii *« It i'tk 

Mliiitt RIfitti •• S 4a» 

MiiutiMlHti t3nlrM(tii i tWI i«^ 

l'f-r«ln..* t..»i«|fnlinN «*i.4i.«4i 10 ^i 

firtfify Kiimnrriittil .w ti tfti 

Atntilii ..«.o..4i«.Mrcrttftiiil Mviilmi ««I0 liVi 

»4!l. Arntc*A h that i|iitiHi>rorthi* worMwh 
lh>s i'or the vhlefitart, within tha torrM Ml 
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847. Th« feUowiiig is • lorvey of rtraN 
•f Africa which ure perfr cUy formed ;— 

Niii<Aiif. CMitf Ciikt. P^^ 

Abywinla Uond:ir,.,.,,,, f«i 

]-^>(>t (^Iro .9 i 

Mnrucoo Morocco tl ( 

flisiei of Bi\r6nry •••. «9 i 

tefUffc Tribci •••.•,••.•••.• 10 < 

811). Till the <lii)oovery of the powers o: 
mngnetic needle, imvljiviitors dtireq not to 
lure out of 9ic:hl of land ; but, about 200 ; 
after that discovery. Columbus, a Gen* 
aware thut the earth was round, conceived, 
if hesaih^d from Europe wcstwani, heshou 
time arrive 'at the Kast Indies, without hi 
to sail around Africa. 

840. lie sailed acn>rdingly from Cadia, ii 
autumn of the year 14f)*2, across the Atiai 
and, on the morninji; of the 13th of Octi 
one of his unvious and mutinous crew i 
land; EV)ot the Kust Indies, but Cat Island 
/of the Rahama^i, und part of a new world, 
then uniinown to the other three quarters. 

360. In fact, (-ohimhus could not read 
Indies in tliis direction ; l>ecause the imm 
continent of America intervened from the ¥ 
Pole ahnost to the South. America, and i 
islands, were found, at this time, to be p>e< 
by the race described in Art. 310; and ai 
mm were established the two exteQai?e 
populous empires of Mexico and Pern. 

Ml. Unhappily these empirta, and j 
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othet iMirtt of Ihb new world, aboinidi'd in gold 
and ailver} and, at tli^ inhabitants knew nut 
the use of gunpowder, and the rapacity of the 
Spaniards had no bounds, they destroyed nearly 
thirty millions of the natives, in a few years, to 
get possession of their riches. 

352. The bloody successes of the Spaniards, 
liOwever, led other European nations to embark 
in the same enterprise ; and, within a century, 
the Portuguese estalSIished themselves in the 
Brai iU, the English iu Virginia, and the French 
in Canada. 

Soon after, the fine islands called the West 
Indies, were successively colonized by dilferent 
powers, for the sake of their produce iu sugar, 
rum, and other tropical luxuries. 

3&«}. At length, in 1770, the populous English 
colonSs in North America declared themselves 
independent; and, after a bloody contest of 
seven years, they were reco^rnized as a new em- 
pire, 'under the title of the United States of 
America, then thirteen, but now nineteen in 
number. 

854« These States, under a free, prudent, and 
wise government, form now the happiest and 
jBoat flourishing countries in the world ; and are 
tiie refuse of people driven from the various 
nations of Europe, by ruinous wars and political 
Bevblutions. Their bead is called a President ; 
he is chosen for three years, and governs ac- 
cording to laws made by two houses of legis- 
lature.. 

356. The chief towns arc Wathuigton, Pbilar 

MS 
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d«lpfam» New York, fioiton, Bftlttiiiore» io 

Chtrl^to>yn. Th« chief rivcri^ and the fioei 

in the worUI, are the Delaware, theChesapeaj 

the HudAoti, the Mississippi, the Ohio^ and U 

Missouri. ^ 

360. North and westward of the United State 

lie Upper and Lower Canada, two ironnense di 

trictH still suhject to the British empires tl 

« apitals of which are Quebec and Montrei 

both situated on the immense river St. LauredO 

0*f.— Tbli irreat river Joint fit a lakef of fViih wfli 
iSe Urgftt in the world i nnd betwefn two of tken a 
the fruml fiiUi of Niagara. 

367. Southward of the United States, Res tl 
fiulf of Mexico; in which are situatedt tl 
iiiluuds called thcWeat Indies— as Cuba, St« D 
miiijBfo, Jamaica, Porto Rico^ Barhadoet, Mtrt 
nico, Guadaloupe, Tobai^o, St. Kitts, Ste. 

36U. \\y turning to tho map, it will be seentb 
Nuith America is joined to South America by 
loii^ slip of land culled Mexico, and the lathmi 
ofDarien, occupied <ur fi:ovemed by the 9p 
iiiurds, as well as the greater part of Sotf 
Aineriott itself, ever since the discoveries of C 
himbus. 

«I60. In this immensif continent, the thr 
Spani&h vicero\fi of Mexico, Peru, and Bueric 
Ayres, have for thret^ centuries [;overnfd ceta 
tries i*Hch more <*xtensive than nil Kurope, ai 
atxaoidutie in gf»UI and silver, and variouii i 
Ltablo proiluciiouH. 

3<{o. Sotttli America is watered by the laMi 
usitth in the woildi as the Amaions, La nil 
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•lid Orouooho. In the Andea, it potsesiea the 
liifhest chain of mountains, some of them four 
nQes high ; and among them are f lie most pro- 
diiclive gold and silver mines in the world. 

361. South of Peru is Chili ; and south of 
Chili the inhospitable and froxen re<;ions of Pa- 
tagonia; among whose scanty inhabitants are 
some tribes of gi;^antir stature, from G^ to 7 
fe€t high. Terra del Fuego, or the Land of 
FoM, is the most southerly rogton of America, 
ana Cape Horn is its extreme point. 

3G2. Tlir. following is an enumeration of the 
organixed districts and ccmntrics of America : — 

MOBTB AMfiRin. 

Nations, Chief CUiet, P&puhtion. 

Valted Statn Waihin|;ton .... 10 niilltooa. 

•fMHifh Uomioioni SaWRdof 6 (li». 

Britiak Poueiiloat Quobrc 1 do. 

2lativ«Tribei K du. 

SouTS AMcmn. 

Spaalih DmBiaioot. . . .... I/ima • . 9 do. 

Fwtpaiete Domioioni .... Rio Janeiro . . . . S do. 

NathreTribei 4 do. 

lomhSeaMaadi % do. 

863. The Great or Pacific Ocean is tilled 
with numerous clusters of islands, called the 
Society Islands, the Friendly Islands, the Sand- 
wich Islands, Phillips's Island, Ac. all discovered 
by the English within the last fiAy years. 1 he 
inhabitants live in a natural savage state ; an<l 
the anecdotes of their simple manners form the 
cluirm of the voyages of Wallis, Cook, and 
others. 

3M. Maps are exbct portraits of the surface 
of tht earth, viewed as from an eminence, or 
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ImM dnwn nrrording lo » «iir^ in 
pnrt r«tiilni its exnet ptopnrtioii. 

Th« top of A map is Uie MifHA^ 
the ffOtffA, the ri|tlit-hftoH it the fi 
left-hand the wtBt : M hrn these poi 
i*ftt«d by t compsBi engraved on tli 
north ii indicated hy\ Hey r-de-ih. 

0I»» I ■•ll %rf)u1d b^tiell to rnnvey (I 
priiiclp1« of mAfii to childreiii by ihwWini 
of the plnre where thej llfff or a mfi|t » 
or dtitrirt, lAyiUR It In the oupiltun itf iht> 

9i Tnang pertoni ihoulH he tauelit the « 
meeni of the probleitii in UoldmuUh's Knyi 

dHft. The figures running iw\\\ no 
or 8outh U) north, it the eide of w n 
the UUtudt or distance in drgroes 
fn)m the eqimtur. I'he linn aon 
guides to the eye, to connov t tlie tig 
Hide, and are calied tlie fuivrtfifh 
>Vlien the figures iuorrase npwHnl, 
latitude; If downward, it is south I 

noo. An imnginary line, which 
rvrry person or place on the cart 
north pole to the aouth pole, is crI 
vidian ; tnd Iht distance hetwern 
dinns, meisured •! tht equator, ii 

The iigurM «l the bottom and (o| 
Indiciite such distances between me 
the lines which Join tOem are citlle 
The longitude Is Hui when tlie dista' 
fVom UiX to right; or ttftii, when it ir 
ririit to left. 

cMst^-Bee tUe anneied oinp of tkc whols 
arnlae, iiady. Md t9py it. 
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7. A globe u an exact porfrailof Ihteartk 
Mv«n«. For tli« facility of working pro* 
•» it it provided with a iinivvrnul ^tim mt^ 
m wilb a univental w^oHrn horizon ; with 
•nr cirr/c to reduce its motion into time* 
m eoMjMMt to set it due north and south ; 
with a f iMN/rantto nieasure diatances and 
idoa. 

8. As the earth, which is 8110 degrees round, 
I any place to the Sun in every 24 hours, of 
ic, 16 degrees turn to and fn>ia the Sun in 
f hour, and one degree in every four mi- 
I. 

M hour of the day* therefore, at different 
!t| depends on their di^*rrnce in longitude, 
ilated in the aliove proportion ; all places 
• east movin<; under tlie Sun, or having their 
•ooner than those to the west, because the 
I turns from west to east, 
t.-— Briftol Ir nrarl j Loaqrilude two Hrp:r^#ii wmt 
ladon I U Iberrforc pnt^n an<l«r tkc Sun oi|(ht mi* 
later thnn Lomloo nrrivm hi the Sun i nnd of rouri<*, 
Itii tWfWr oVlork st Ia>ti(1on, It want^ rii^ht mi- 
of twrtvf In HrUtol | or vrhen It In twelve in BrU* 
It flftM minol^t sOrr twHvo In liiinilon. In warlt« 
Hh prohli'mii, ii linimplx nrceMwry to benr in mind. 
It wholf earth of .S5() dcxrrcii (urni round Ini twcu* 
ir bourt i and, of courhr, ihnt liir riorki everj 
^varrln proportion to tli<^ dlviuni'i»t or tbeir oitrl* 
t oriiie dilVrenra of ihrir tooKUudn. 

' XV. OfMornU and Rviiffitm. 

9. Man Is not well adapled to a social state. 
US bis conduct be rest mined li> a ifspi^oc 
thers bejond vhat is imposed b^LawK; 



tbut h^ Mdifit h« km Mtii»l«d by mi IwM 
••mci of wbm it W^A#, tuid by fWliii|ft d 
luortf fbr hnviiiff dm)# wh«t U ifir«fi|r» 

aro. In rtut timo bt ivlil tiitd, thai kill* 
hqm eonsliu in r^Ktrainioff bl» owo pMtMM 
Mutual prop^nnitiM \ In aohi| |(K»d to olh 
and io rendrrlnir M9 nMim€$ m^/irf, bjr otm 
a ralianct in otQ«r» upon his hibour, ikUV 
kindiifM. 

IITI* Tba porctption wbiob onMry mi i 
of what It rl|[bt autl wroagi )• (>MUfa lAt Jll 
ikfm / and it apprarn to ariiif A'oin a oomti 
nrtt of dolnir, or wuX doing to olbrrt what 
Mpoiild bavf the tti do ft> ii«, w»n^ our tltual 
i^veritd. l><»^f ^<> ofAirt, tht>ro(bro» •• 
wt^uld rAal «lArr# #A«aM «/<» ^<» at, ii tbo |iil 
rula of looittl virtue. 

nyt i« Dif mutff <tf « h luis U ii«>«tf !«» tft in m( irMtl 

UTtl. Tbf pmctirc of virtut iai|dio« rtitr 
ou our own ^inhfi^'iiml 00 our rrNprrtini 
it|chtt and btt^ipiumn of otbcr»; rr^uainlll 
ro«uU of babit» und hubit ii prtidured by « 
cation. Hrncc tbv nrorn^iit^ of rduvatitkii 
Tottrainlng vicious propruHitio*, nud for prod 
in( viriuout Aaftffc, on whit^b drptnd all 
iiappiuoiiM und pronpriity. 

<illi«nt« hikI fnufvdinii nur (mA wiiiiu nnil w^Mmm ta 

an. Tbf M aro no grnvnil rufeii to utiaii 
at tbotfi tbat vtrtuo ougbt alwayt to ba |M 
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Ihedy bcotBM It is prodttctive of happiness ; and 
liMit future misery is au inevitable consequcuce 
of vicious habits. 

S74. Such were the results of nicirs own ex- 
pwrienoe in the pagan world ; hut at length it 

eMed Almighty God to send \\h only Son 
ut Christ among his chosen people, the Jews» 
to recall them» and all mankind, from their ido- 
latries ; and to convey to them a just knowledge 
fif ONB GoD| the maker of all things, and of the 
lainortality of the soul of man after this life of 
protwtioD. 

375« The history of this divine Personage is 
■lit with in the writings of the four Evangelists; 
in which, his pr«*ciou.H doctrines are recorded 
Ibr the instruction of mankind. 

As everlasting foundations of virtue, these 
writings, those of the Apostles, and the whole 
Bible, should be consulted by young and old, 
for that wisdom which surpasses finite inquiry, 
luri the delusive knowledge of man. 

0S«.— ■Th'r t>fAt, nnd prrlinp* thi* unit, mrthod of 
•tad^flng thr New IVvtamcut, l» b)* mchm of Harrow *• 
flOO Qucvtionii. 

376. By the information of the holy scrip- 
lures, and the inferences of our reason, deduced 
fiom the perfection of hi» wonderful works^ we 
iearn that there is onk (rOD ; that he is a Su-^ 
preme Heing; First Cauhe; the Creator of the 
universe; Omnipotent, or ull-powertui ; Oniui- 
•cient, or alUwise; lutinitis or present every 
wkere ; aiul Eternal, or without beginning and 
Urithout end. 
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t. T)mpermtct arts boun«ia to otir dMlrec. am- 
blliou» uml passions ; opposes our self-love, v»* 
nity, and •ensual eratilicationt; and leads to 
contentment, health, and lon^ liiV. 

d* Jmutict is that virtue which leuds us to do 
JQ men and animals that which we would they 
ihould do to us, were wc iu their situttinn ami 
thev in ours; and it is the oppuNite ol'tvrruuyt 
and of practices towards otheni« foumli'd uu out 
own supposed impunit^r. 

illiff.<*TMidlefncti to aoluuili, auH to oil who cannot 
krip ibemvelfet, urrciilit our powrr, it Iho priuiur^ Uuijr 
•f all me a. 

f. Pruitnte is that useful virtue whieh re- 
sults fhim experience, of what ia tit or unfit for 
«mr condition : and beiu(» possessed hy the a<;ed 
and hy parents, their precepts ought to have 
full weight on the minds of childrcu. 

/• Fvriiiwie is that necessary viitue, which 
•nalilea us to bear with the adverstiticii and iirci* 
dents of facial hfc; and which keeps us htca<lj 
in the pnictice of virtue. 
. U7t>. bi carlv ages, the Cluiatian worlil he- 
eniue divided into two ^ivat hodies, ciillril llu* 
Cireek chinch and tlie Hnniish church. 

The iMvefk church wait, uml is Mtill. c^tahli.^ht'd 
in II ussin, Turkey, Asia, and (ircecc. 

The l\omi$h church spread its inllucuco over 
the west i'i' r.ur4i])i* into Cerimuiy, France, Spain, 
Swetlen, Britain, Arv, 

a«0. So«Mi at^er the invri»!ton of prinfiil*;, the 
abuaesand palpahic errors of the Romish church 
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M lo llitt tlTiirU nt LMlli«r« Vm\^ OnMK 
iiiivl olhmi 

IftlilUliril In f hml HiUiiliu (l«>riiiiiity, BmmtH 
ll«»lliimi, tinil RumiF nllirr iMmiilrifn, VaIM M 
lf«lffiil, fnm «In> mrly nFfiuinrri fN^uMMl 
Bgiiiiul Ihi* |tniri*i*tlini{H«irii noiniiih rtittlivtk 

out. 1'h« rioliiMMiili Imvi* siilulWiriMi tlw 
•rUtf Intfi 

{.iffArriffur, nr fullowrr* of l.uilirr. 

iWWMftff, or thoR« who pilfer Itif dfottril 
of CaUin. 

Arminifin$, who Aillow t1ioii# of Armlnlttl. 

iHWfnfftfiffi ihodc of .H«)ritiuii. 

Angiir^n^ who int^rrr lh«» nmiooiil chiiroh 
KiMlmtdi nhU IU iit«»fi ami lihirny. 

iiY«AvlrWftNt. who «iiiiiy iTi't {miUiorlty 
ki!«hoi»!i. 

/Mffr/H'NrffNfff, who •<Ilii*rp to fh^ prinrli 
thil «verjf Qhitrch.,or norirly of C'hruliHitiii I 
a rifibt lo go¥«tu lt<i«»ir wiUiiml (hr Inlrifrt^ 
of anothf r. 

li^lUh^ who «iiiiAp|)t«tv0 i»( inftml iMpfU 

QiMilrfrf, who havt III) t^HhMiiHl Mltnioiu i 
i«inoni«i» or lirmmiFiiU. 

VmUm*iBn»^ who Hmy lh« ilorUiioi of I 
Trially* 

Snfnlimhpr(fi^fiit wito hi*llrv» in tlivi dM 
M««thin of RoiMiiiirl AwwiHilMirtf. 

Anil Mf9hfi*4hU, wh«Mi«c llir ihun*h-Utlir| 
bwl |ifp«f*h iF«lfnipiiiiiniMMi!(lT. 

•Utt. 11m ^iKNi utill r\Mi'Hi a dMUivt pf«| 
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In «U ports of flic wnrUI« omr whir h thry irt 
dw|>eriio(l| iicr«>n1in|t h> nncirnt prophecy, pr^ 
MTviux «vcry wh«r« tlieir rr ligioii and origiiml 

WS. InTurkrVi kihI in roost purti of Ariii nnd 
AlKcii. the roliKion of MMhoinrt, an Ambian 
impostor of tho 7th cnitury, Rtill prcvniU ; niid 
dficendanu of Mnhomct still otvupy ifToril 
Atintic nud African thronrji, a« ku) tints, cmpiN 
rors, it^. 

0B4» In ChinM, llir nntionnl vrlif(ioii is Anindcd 
on tho purr hv\'\v( of onk tlod; and on the 
noml vrritings of Contuciu^, a fhinrso phiio- 
lophrr. 

In Indin, innny su|irrHtitions ami much idoliv* 
trv prrvnil ; but ihr rifrct trmln to nmnttnin 
tuliouiination nnd industrv : while if tenches 
|HMice among men, and eliuiily even to animals 
and inserts. 

dttA. In other nations, Christianity is silently 
working its way umon^ the people; and eivili- 
aatioii and tMniidianily appeiir happily to go 
hamMn-hund in AtVien. in America, anvi among 
th« South Sea ivtlandeis, the majority of whom 
entertain the gro.\se!it superstitions and idola 
tri^s. 

OS«.-^Kor sll nrervmry knowlvctiit* on the »tiMe<'t n. 
llM0l«HtyiHhil aNHS:^rtrr*l ncie-l»oi>ii tn the ftlble, and 
tit nil n*ll^(«MM in«)ulit^«, coiiMilt Dr. Utibtti»ai)*s Tdfito 
lagienl Ulciiiuiai). 
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XVf. Orammnr, 

AIM]. Thfi power orcottiuiimiriitlng kh%k Ij 
s|MM*cli is p«^niliiir lo nmn ; btil it is ii po#ilr «■ 
•vliicli il<^riHU liii ittipr<iv«mrnt in all thtt iitt; 
lirrnitiii! tlir ({riidiitidn Mitfl HrcumuUtllill of *M^ 
provnitrntN flrprii<l uii ro-Q|>rnitioa imd cONII* 
iiiiiilion. 

N< itiiflr rould rxiM. if the |)Owi*r wan ntt 
nttiiiiHMl of dcAorilniiK iinprpvcmrntt to the lh« 
iiig, iiiid of trHNttiiUiiiK tliriii to poNttFrlty. 

aM7. The luiiguaffc of Mviiffr imlioiiii in, how- 
rvcr, very limihKl : tlify nrr atilti to mil « Air 
hiiiiflrrd thlngi by llivir iiMiiim ; to rxpri^w tuNM 
<|iiiililirH; ami iiatiii* a i'vw nunlvn of avtion; 
l>iit th<*y rxprdM mor« hy Krhtiire than liy 
•oiiiifl : few of tlicin inin roiint nhovc ten ; aail 
^lirii <lniirrd to rxprrsm a hiji^lior iium(»er, they 
iihcw till* hair of Ihrir hrad*. 

ann. The moit anoicnt lanpnaKm conKiited of 
Iwf) or throe hundrecl monoftylluhleri, eapremiiiig 

(;oiiriiil iileNH:^ an air, urn, Irre, man, Oodl 
loimr, f^ood, had, At. : and all otlirr wonli« hy 
a nyiilnnalir combiiiatioii. wrrr forincfl «>iif ef 
lli«*Mr: Niirh were the WrUh, rhinrne, aad 
•diiio other langiiaK«*A* 

aim. The firikt ROundN unvA hy m^rnatn^ wrre 
nirrc crirn of pleaturn and pnin ; a» Okt AkI 
and nmh othrr wimU. railed iNTKIIJKCriONa* 

1'liry nrxt named vinihle ohjerm; an Wtrr, 
irrr, (frmti, /^c. } therehy intrfHiucinf a 
clait of wordif aalitd novni. 
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'rhey then derived from notins, a clii.ss of 
words to express corrosponfliiijnr actions; a* 
nnUk^ taik, eat, drink, Ssc, railed vkrbs. 

890. The next class of words were intended 
to describe tlic quulities of nouns and verbs; as 
iallf ntnfit short, fast, &c,, culled a(/-nouks 
and nd-YERBS. 

Words, to describe the position of noans in 
regard to each other; as tOtfrom, above, behw, 
Ac.» were also among those necesiiary to o lan- 
guage, and these were called pre-vosirioiJb. 

i&l. The seventh class w^s a mere refinement 
of speech, and consisted of words used in place 
of nouns ; as he, she, it, they, ^c, called pro- 

NOUNS. , 

The ei^ht|i class was intended to ^ive preci- 
sion to the noun ; as a man, or the man, and 
were, therefore, called articles. 

And the ninth class consisted solely of words 
iutended to join others together in a discourse; 
as and, because, but, yet, d:c. ; and arc called 

CONJUNC-ZlOMt. 

302. Such were the origin and progress of 
speech; and such, without variation, is the ge- 
neral composition of language. The English, 
and most other languages, contain nine kmds 
of words, or parts of speech, named as abc^e ; 
and the science of grammar merely supplies 
general rules for their arrangement aud gcrveru- 
mcut. 

803. The ckssificntion of /z// wonh intr nine 
kinds, enables grammarians to simplify the rules 
¥rhic!i direct the construction of language. 



•Uidof ft rulfi.for evi*r^ wordi i fc 
idl tliHt b<iM)iif iiec«jiiifiiy to ri'gultti 

1 Mt'*--l*«r lb# d«(HlU 4f trttnimur, I i 
4<ii4f ^( in my own J^raetUal Qrtimfhiir i or 
nodffni f riMpBiAr whirh li not i»o lon( 
M^r own Orammar U In it« Hlvth odltton i 
moHl HntUrlngly rorekiul by muny on 

W4. AH iiamci of ihingi, arf cil 
«^til«ii<<tri?« ; nil quiilUi«« of tlilngi 
•J-ftONiM. or a^feethet. 

All MCiioui urc ttxprc^Mftril by verl 

All wordiif wliich modify actions 
ar« ^Ur4l ad-vtrha. 

All word«, which dfMC'ril)«*(hr |>oi 
•oiii and thiuKM, art; nulUd prt ftotti 

All ivordii^ whidi ort* uh^<1 uiuit-m 
or for tumiii, arc* calUil pro nonu$, 

AllwordN, which are utcd to joi 
or iiartii of iir|i(rii(*r». nri; rallt^d co\ 

'lUc wgrdi a or un^ and the, uri 
tieffM. 

Th49 ext'lniujatory wordu, wliit*|i « 
iM^itiM*!! or aiir|)riM*, an* i*alli«d intrt 

9tfA. Thft firftt wriitMi »if{iu of 
hiisroKlypliicif or vharavirtu, which 
till* ot»j<*et naui<*d hy (he iiharaii 
coiir»<*, ilicre Wf re licaily an iiiaov < 
idea*. The rhanicli'iii now uiH*d i 
of lite /odia<? and (lie IManeN are i 
thin kind of (dmiacdr; ami bO U au/i 
when nii'd (o niguify i terni(y. 

aiMI. The iMveutitMl (»f letten, b 
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^^ chall foiimli could he reuMte nted, k Moribed 
to aoaa wIm man in the reiipi of Cftdmut, Mm 
^ TtMbra. This limple coDtriranoe Aidlitatftd 
UM propagatiou and preae rvatiou of knowledge, 
kytnabling u» to rxpresis a million of words, if 
«e doelred it. by tbe various cumbination of 01U7 
tWfnty-four or Ave charaolers. 

0*1. I.— Intba Orvm LAif«iiAae Ibrrt iir« tWMty. 
fbar Mtf n 1 of wkich leten are vowsit, •■< ivvemere 
ceaieaaDta !«• 
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lie 

rVf 
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AX •, 
M I*.. 
lit ., 
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n«w 

Pff - 
srrt 

ft - 



am 



Alpha :a\^ ... 

Utfia aa^ 

Gamma .....r^HtM ••• 

Urlla AlxTA ... 

ICpiUou ,...'k4"K^..* 
ai«la........«9r«..... 

Kla .•••■•••• Mt«,,... 

Tli#»U % ««'• 

loU 'iSr* 

Kappa KAw'va ... 

Lnm«la ..•••.Aa^«.. 

Ma MS 

Nu NS 

XI ir 

Omicron .... *0/uM(^v .... 
•^ ....•••#• .<••• ..*•«•*•• 

ttlgina • X^V^M .,••,, 

Tau T«9 

Upillun . . .*T>^X^ 

m er |l»l» 
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I 
lie 

I 

la 

11 
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o ihurt 
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r 
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Qmrga. • • 

The towf^li are < 

9.— The foUowIng U tho aiirknt llnaKW Atraiiirr 
af Iwenty-iwe l^ttorii uf which flvt are foweli» and the 
ink are comonanli 
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Al^pll •■••until 

Uelli 

Outi*^' ••••■■iiiiii 
tWcUi 

IIQIIIIIIIIIIIIIII ••< 

Vmi 

tf\n w 

fl«tll nr Clii^llt... 
IVth 



illlAMNAIIt 



YihI 

titimril 

Nun ••• 
Nfitit(>tlt 
Otit ... 

IV ...... 

Sliiii 01 Bill 
Trtu 



I • • 
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Pi llfl lit M(Afl*# 

ll4il(i#f>iWlHlfiM 
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ll llHhl Nupimli 

III 

I llkp i¥. 

k fir n IiUhIi hi 
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It 

«lt 

ti littig, n^ M>A0 

J ditH, H« f lit I 
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\\\^1, *l'lii^ rii|>li«ti IftiifjiinH'' ('<»H«i«U 

411.110(1 wOt-lto ; l«ll«l U ilitiM't riiMK I 
<4ii(|iif-. Mild l.dtill; f«u> I • qttivrU llir 
liy |Im« \Vi>UIi, Uoninim. SMMHit. I^mm^^ 
tfiiin^l tiiiil hv llm liiin* iioni In tl«i> 
rlrlivnl nniil iIh' (h^rk |*IMirll« III 
lirHllitll tlMltitiil^Vii 

lltMI. fUnmiiKiF^ III It limiif i| Mrii^n, 
lOiii'll IrHi-lirt IIm* i-uii«tiiH llnii nl' pit 



nH'iioei: kuti in im eftteiided Mtin it rm- 
im€«i III* wiiul« kvimrc nf UnptuiiK^* 
Thr titiuty oriiinffiiHiKc U proprily diviilfd into 
tm t^ten fiillowinK bninoli«»]i : -Orflio^liy, Or- 
nofrtphv. Accidrnfr, SjrntMJij ProRmly, Khfto* 
lo mill ComiMmition. 

80U, (H*f Ad^y ron«ittta of rulr» f<»r pronoun- 
iiitt If ttfr» ttuif »}lUMra nccordiiig tu flir c«u- 
liithH lunct. 

OrlAi>|rr<ff»Av in tht^ nrt ofwritini^nvordii with 
hr imkpor unci n<«rrMiiry letl<*i«. 

Tne i^rrMmrf I roat»* of tlir niotlilicutlon of 
ho diiferrnt kindii of wonln, oMlIrd purfii of 

Sj^mttix furn)»ht»» thf nilo» fortlit^pronfrron- 
itrMtttioii «iid juAt di«|»oattiuu of wordtt iii a iifn- 
Ifiior, 

41H>. /Vokk/v tmchf!! till* riiKJit nroentttntioii 
)f lyllnblrv; and the ditlrn^iit niviiaur«» of 
rfriK'ji. 

Rhrtorir f nnlilr« uh to nifrrt or ronvlnri^ thofto 
ivliom wo nddrrait in vprnkiiiK or in wrltini;, by 
ii»inK luituhlr li^urcM of Hprroli. 

VomfHMtitum l«tiiolir»ttii to Mtnuitr our tlumjiclitN 
vrith imMMHitHi und rlrgunof«; Mid i»> con!«r« 
lUfAtfy. the obJeiM und f nd of tlic^ »tudy of Inn 

401. Tlie ninr kind» o( \vordi, or mint parU 
if ttrrrrA, i'onnmNr nioiii ltiuj|{niif{<^» : nnd tln^ro 
ir« in thr V.nji^iiHli UnKnni'e nbout dO,.M)0 nonnv. 
10 prononoH, 0>!20o ii(rno\in?i, or ii<|.j«*iiivf4| 
R^OOO Terbiy 2,000 ftdvrrb»| Oil prepoailitmAi lU 
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cotguncliotM, 68 inlerjcrliuni^ mult wticksH 
m all ftlM>ve forty thuuiand wordi* 

4(hl. AHrr we Imvi; acquired a Ktcmk of won! 
by rcadiBK and c«>pying tht brat aiitliort, iM 
miKinii in gwtd company » we tlinold leferi I 
arrange and combine (hem in a lentenct vr(|0 
elegance; and in luch manner, aic&aclly toci 
preM the lense we intend to conveya nnd m 
other than that icnie ; — a power of wrttlMj 
which in called ptr$pieuitg. 

409. The great rule for the attatnmeDi of Un 
art of conipoftition^ is to conccivei oiiraalf« 
that lentinient which we piir|H)iie to convey U 
olhrm, hy prnvioimly reflecting upon its aa i 
ia impossible to exnress clearly to othera wIm 
we do not well uiulersland ourselves* 

404. Wc sliouhl never desire to express ttN 
many ideas in one senltncc ; hut dispatch thrt 
one aOer aiiultier in their proper order; ao^ 
rniifuieourieUes to simple and short aenteneei 
till we have arquiied facility in the nianagrmeul 
of them. 

0^t.> Thr be^t rirrrlur In wriiint an<l ipratilBit h U 
icait n nhiii-l »f«>r\ I bimI thru wiltP nr ^prnlt'll. In tSi 
n*rn phrn«pttln^r. aiirh n« f»«*ri'l«^ ruitllnard etftj 
Hfit rnr lito yrmi, oni* iliy wrliln|[« lutrf th^iilK#r«|ifak 
ini:, ««imIi1 tfnrh the Hriiur i|icllin(t itiiClng, aid tfftwk 
in^,, ni thf lamr lii»(iin(. 

405. \Vf should avoid nil «|iinin1 phranes, ram 
Mords, viilfiar proverbs, and rnrei^'u tdiomsi att<i 
make out clinire from the phintiuln^y of thi 
tMil or New 'iVi1nmeiil!i« the hofik f»f CommiM 
TiHyer, or the vtorks «if Addisuii m Shakr 
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leur*; KitH nvniil thr lulitiitfit |»lirtt«folngv of 
iliii»oit, Aiul fho ()iilli<« phmitHilo^y of lomr 

Mt,«*llii|i|illyi lh# ininiiUllMi t«r thi* HiMf mM ttti* 
»»k «^ Cnmmnn l*r<i^vrr hiivi* nrrvril iii |inMirr«» •ar 
mKyiif^ I (tr U wrtiiKl hn^i^ Iktu IimI iim(<U( ihi» bnrlNiP 
nm iiliWtniliMtH of ttoUiiMun Hhil hl« fnHowt^rt, Wr tinvf 
^ ¥rhvr«» ■«trh VdrtHy nf imM%\t»\ nnd NaVvttii( Un. 
MIM(# wn tn tht* 1>M iiHtl Nf»w IV»tiimf>Mri i «n4 IkMr, 
»tUI lH« hmvlinr (*i)mm«in l*iii««*r, nndiKi* witrlii nf oai' 
HHiorfM MKnlmptHirr, will, 1 hi^ii^t |iri*«rrvtt imr Un- 
M|l«^ f^ni ih(Fri»rMi|Mitiiiv itntl InimvAllnnidttUy iMAklitf 

40Ct *l\)«n<i«Hk ot write our MruH in nn Mt 
iml )H«r»uiiKiv«> innniirr, wr oii^lit to pt>i»fii!i 
MiriK'Wvt of vnriouii knowlmijitt* : i«> ^m<I tkt^ 
itiit l)0ok« on nil niihjtH'tii ; to <iiillVr ih) hour tn 
mM, without umkiutf kouh' iiuprovrmmt ; nnd 
iMnk* tulkt nud ^ritf ounrlvrion hnhjrrtn. on 
mhM\ wt< hMVi* |it«ruiir(i tht« opiniou* of others. 

4nT* Wo nhouht rommit t«i mrmorv thr trrm« 
lUtl ii^nilhiff (Vtrtu of the vnriouii ArN nml Svi 
^ner»i miu frrqUrutly h^ducf to wriiiniTi wtiik- 
in^ iNOtK or imitortunt NrulininitH whiHi wf« 
m<*^t with in rfn<liu}(, \\> utittuM iMunpnir oi\r 
nulhnr with Muothcr on tho Muiir Milord; uml 
ft*««|umlly coinniM* with othrm, on nuy |H»inltt 
in whivh nuthorn do not iintiiify our ourio«ily, 

OAA.— Dr. Invi^u'i MrnnMilH tif ('tim|to«l(toii Unit* 
bmry («tr .ttmiii^ |«r*i«o)i« i ahiI ih» ulnily itf M th mill f«»l- 
l«iw thtit nf fvi*r,f KiAmttMr, A(Uii*» OufitianA i«aU«f It 
fknrtif al ts\t 9('bo«i|p. 
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logMwn give Ave ||«»en^l fulM, by Wlii 
MUAl CMir vi«w& ia thiukiug, writing,* iiihI< 

M 5I1HV m)« ti!* tf fPHl ftM ff«it«Rl Hi* 

M|^Mli|li#«i IVow viv awn Kn|U4k Or««i«Hwr 1*-^ 

i« Ihtir own iMturei< ' 

flli.-<^TlHll It. 1H» ibeuU He quire » ele«r «wt 1 
c«iiv«uilun of iliiR){« »i ikH>y tire In ihrir t^utit 1 

fc. CSMli'e)v« of thin^i c^mfhht^^ in dl 

OAf. — T^trt li 1^ me ia(iliytlr«1» or \\\9tk\ wKul*^ 

r. Conceive of tliiiif;^ ct^^prektnuvit^^ 
tkfir profHirlit^si )iml irlaiiioiii, 

Hiuil««, »ltfit>uii'«, |iri»|i«inf«, uiul reUiiaH»t in m 
mirihiiie*, mut of ihoii \ariuu« mv«»iiiniil |iNi| 

1/. INkiiofive tki' ihiiii;a tjfiemthtfyt .in nil 
kimU. 

|)>t, Tli\l ii, \i«) i)\u«i M'Arvh out ilto \«irii»Ma« 
<ir »|ii*i'ici) imiuu'At \i t(u)k hi*^ ttibUitti'U uM«*r il|»t 
a^4i gtiHun or A01UM4I Hdiur«M «», if Mf MimlU kd 
ii<ilMr«t at'hu uitiiiiiti |i('ri'o«'il\ , ne mu«l Ul» v«tfM 
«»f liffMlk, hirila, fl»hr«, ««m| umv^^u, «»« Wt*U a$ «»« 
Hkivk iif< vi»iiliiiii0tl iinUirr ihr |«.'iii'i«kl U4tuf« «m| 



*«m of tkingt ill •r4ir» or hi t proper 

pt«<Ml MiH Ju^t onl^r. Wi» miit Mt etMtItt 
li ^nf\i«ffl hiH<|i I Nt dNi|Mn ^Mr MiM to 

; Mil wttinorjf « 

ItTHoo is uMlyrictl or ty u tl wtf flfcl, 
il MtfliUif roiotvei tho twrn/mmt into 
iples Mid tho whofo i^lo III ptrts. 
«/, iN^^iiii with Um ptrU ond Mm to 
or it puu togolhor Iht prlaoiplta umI 
owpound. 

frfiMinilr «ro oithtr «olaplqftkti, 
political^ iiior«I, mtthanicol, or tboo* 
:conlinf|[ to tho toientoorml^tliroM 
^y oro drawn, Tho foUowhii dottnro 

^rgnmtnhm iklJwIHtimii^ la M «f f«Al to lll« 
HM <if munktnd. 

f r^MMMf N«M ml/ilMii, N •« npiMPttl !• tiM Mil, 
lf^rtMH«iiliMM mul kimmmm^ h nil ap |iii l !• Ill* 
r |iruft*»«rd |iiliifl|»lei of thtMiH^rMiryi 
trfniHMlNm nW fi«|»Nltoii, It M ifipeM !• tilt 

r^MMMfNin fjt tumt^Mf^ h whtm MiiiftllliHC I* 
mi»*n« nrMnK" prti|)u«UliNi prvvloiiily con- 

ftfcmm^nl^m mI f»/i;t.MViifs, l« nn nfiptAl !• tlie 

fi^jrHHtrnfitiit it /nr/^<»r^ prfiff* thf rAncliial«tn, 
; It l<«N^ itrttb^blr piopoiUlon OK wkldi llir 

ffjtrH*HrN/wHi H*l ijfHttritiiffiiiii, It Aiuitdrd npnii 
|Nrlm)|«K*)fi, whi^h IK* oppMH^nt Im not tklll 



JM LOfJiC. 

^ Jfgumtntum'a4iKr0auHitium,k dmwn (ram miiIIm- 
liiv we ara uiUiuuti to divptito. 

A'. A liirnt nif'umenl U iliiti wtiicti fiiiiiieillNltfly proiM 
fill* prdpokltloii in qiifHtlori. 

/. All indirect nrfumeiit prAtttt Ilia canrlmiiin i lijf 
|irovlnr »r diiprovfng briiiiK iirifptifelilon iipuM wblefe IW 
riinrlHiluii df fiendtf. 

411. tWtainty or 7f'ti/A ii of ftfiVfinil kindi; 
then! In tAftiathftnatical crrtainh/,^whU\i sdiuili 
uf ilcmniibtrtttiiiH ; u Moral ctrlainijf, witicb ii 
df livml fruni l(!Mliiiujny ; n pkynicul cerialntf, 

cfiumi! of iittture; hikI u tl^ohf^icnl ctrlnini^^ 
louiKiiid on thr dorjrjiifii of lliif S<«ri|itMrfii. 

41*2. llvldmre in of di<)'ttrt«iit kiiidn; uh tli« 
evitUHea of ttmr, founded on tlie |i(«i'i;i'|ilioiiiiul 
our liHiii^i. 

The tviilnnce af intuilion, fonndt^d on uAt- 
rviditiit Hxioiiiii ; un tliut llicr^ivlioli'. ia i^rmtH 
lliioi It |mrt, or, ti^v.iy rllrrt u iirodiiccd h) 

'/'/ir I'vhlence vf reuton, fouiidird on rli^itr infi 
iiididiitiitil«f dcrdiictionii from wcU-foondird pre 
niirit^b und dortriiittH. 

And tftt: tvldruce o/J'aith, dt-ducrd from tb 
ti'BtiiiHtny of otiini. 

•llcl. thmunttratiom uif h uuvvthhittu of ha 
n^rltrd Prij|io»ltujnb, lif|jiniiin|[( ivitli Hflf fvidt-u 
tiiillia Hiid udvuiM'infi to H'UutU*i nnrs. 

.7 IhfHonutrfition n priori, i* \s\iti\ tli<- eflVt 
ii jMovftd Ly rr{tifm\% to tlii< miuti. 

.4 Ihmomtration 6 jw$initiri, i% vvlieii tb 
« iiiiii^ U infirtrfd from thir c:tiri:|i. 

o/if Ciirtttltt.hk uw ii-ll' I fiilMii iitfireiiifi fiifin n 
iiililifeiiril |ii<f|«ii*iiiiiiiii 



Loaic. Ibi) 

•414. Sofhiitty it iuUe reaioniof;, founded 
ou iklte preniiies, or oa anibigiiitj of term*. 

OI«.— -Ai mo»t of thr evili which exUt in locie Ijr lerow 
•at of Miphiitry, no art it more lin|y»rtiint than that 
which eoaMri ui to detect or expoie it. The rrimet of 
court! and wicked minlitert luaallj ctcape puniihment, 
froB the effect of lophittry i and there would be few or 
no wan. If lophikUy did nut triumph in the itatemcnti of 
the parties. 

A Sophitm of Compnntiont is wli«*n we infer 
that of aiiY tiling in an aggregate ur compounded 
sense, which is only true in a divided senne. 

A Sophism of division, is when we infer any 
thing in a divided senbe, which is only true in a 
compounded sense. 

A Sophism of equivocation, is when we use 
words of an nmhigtious or douhle sense, and 
draw inferences in one sense, of which the ])ro- 
position is capahio only in the other. 

416. A petitio princifii, or hogging the 
Question, is the supposition of what is not 
granted, or a supposed proof, by stating the 
question in other words. 

The reductio ad absurdum, ii when the truth 
of a proposition is proTed by shtwing the ab- 
surdity of a contrary supposition. 

410. Induction consists in distributing a ge- 
neral idea into its species, and ascribing to the 
whole the property found in the species. 

A/ahe induction is when general deductions 
are made from eoo limited a number of experi- 
ments or facts. 

Tko fmllmcia atctdmtis, U wh«n we draw in- 
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HllKTOKlf. f(fl 

Foruicrlv, Lo^ic, or \Uv art of reiiMmiiiie;. 

r but it id now in tome (lr(^c«ii(kA|^^M, 
limoUcf of rcMCHiifig: It) th^'^ttriy'or ma* 
lvi» by tbo viirkmt bninvtifs of philoto- 
1(1 by ttic poruhul of the rlttsjiif unthnra. 
•«Tli»||iviitiMiiit«riif pMleitfphy, AiiMTftVtK, di- 

l Ktcnc^* lull) TM»(klUIM<l forWMl tf llT&liMIIMI*, 

irlluftUiiM w«»reeuui|iuftnl uf l*iioptMiinmi»9 whU'h 
loiih werr rurined uf TlWMlii vhlcll T«raN vtrro 
ir Mifint of our lavji of TiUNai« 1I» tli«n cuii- 
ill THtNtti wUh rrfrrr nee to \Mx rim r^rMio- 

XVIII. Hkeit^c. 

Rhetoric tench vti ui to nflTtot tho pii«- 
y luitiiblf illuatrutiouaMHl iiMgciry ; iind 
nge i*ur «r|Btuiii«iit» to the bent advantuce, 
mtike the 'deepest impreiiion on the 
land judgment of those whom weiiddre»». 

lYie fbllowuig lire the chief figures of 

iwile or Com|Miri«on» is that figure by 
we eoni|)iii*e one thing with another for 
e of illustration 

Iriuphurt is a roniparistm expressed with* 
signs of ronipurifcon : asi when we sav of 
iv\\ thut hr U the tuiinr <*/' the »Me, \svt 
in nietnphor ; uiul vhcn we say, thut 
t thf Twflfth wtiit ikt lum (i//Ai!N«rM, we 
mctuplKiiiouU^'. 

Ihf^ory^ '\A 11 t'ontiuuation of steveral me- 
ii so connected as to form a kind of pa- 



I(M fellKtOHICI, 

nh\». or hhW \ u^ In ili«i«ribin|{ lli« | 
linu^l iiAtii>r tli# \\mif^ of n viiti». 

if. A*#ftyi U M Ukuit ill VfliloH wt« 
lliiiiK, mt«l 1111*1111 Oiii ronirMry, in m%\ 
WIVvt to uiir itii«Miilti|{ : nri. indrn'rihii 
rimin t*liiHit, vtp Nny, ifouicctlly, M migi 
iiMit, Im/^ / 

r% ifyprrkithf hWp* im llii« liiultrKl i 
cil\)«ci,*iiiiil iim||[nTAf«ii tl Ih*;^^!!!! iu ii 
wrtmiMiii I NH, Arhill^ ntti HN'^/Irr f A4 

/. AnliikfMh^ in Ihfi ouniiuht or o|)|) 

tWO*tlht«H>tl ill N iir|ltt«tirf ) HI, (t i 

Atf« «rt»ff>«i« tiui0 tlimlhhk hhflHifri. 

If. (7^wi«.r, or urmlnlmiu in n llyiin^ 
Wit rtiir irciiii niir rhniiiinlHiii'^ in miu 
tuir iiltu U mlaml tu llif hi^ln^ikl. 

A. i*t*vmmtfi^«tfiun, in A li|4in*«t by 
mirilMilo lllo niid till) uiK««of irumii tni 
«tli|ri«u mill UiNlloiiitl i'Mtntiiit«a. 

i. .'l/Mttf/f*fi;iAi . U n ri(siii«« hy wliii'li v 
nliNriil )ti)VMin«, 01 InmifiHttlci ol^|«*^U 
|iri«iiiiity, 

A, ininmgtilhn, !« li i'ljumv Mrhl|t|l« 
N t|Hrkiiikii, ttivm HI clour ;iin(l riti'iity !• 
t*«ii«rMt, 

Mlllti« ullitil^ rtlMidiMI Oi Ihi* Htllht, HHI 

litlly IttlUtwtMl ity N Iittlii of MiliHhulloli 

^tf'^ MImiiMil nI ilU|io.i|tlon or ^iiiiil 

till) i^/iffifijir i»f 1)10 m'finmrnfM, or tlir j 

ilui'iiuur. oiMlioii, or «'tiiii|ii»iii||oii« In 

•' •uilitblr iuiil tniiutmivv onUr. 



KHKTORICU KK) 

Tke p»Hs of a iii»coura<i ttro souMtimea fire, 
iQil somrtimc.H aU ; vU. lb« fixordiuin, tiMtNar* 
rttion, tli(^ Pr<)|n>:»uioii» tbo ('uiiliriuiitHNi, the 
EduttiiHMu uuti the Pcroratinn. 
. «. Ill the il^'ontiMm^ or be^iuninff of ii (ii«« 
COurHO. the milor or novakor Kivutt some iDlimii- 
lion of hin subject, and solicit* favour and at- 
tention. 

A. The Narration it n brief recital of the facta 
coonccted with the case from the bcgiuuiuK to 
t|l« end. 

f. lu the PropvuitioH^ im given the true Htate 
of the question: specifying the points niuiii- 
tnined, and th<Kie iu >A'hicb the writer or speaker 
differs from the adversary. 

«f. The Conjirmaiion assembles all the proofs 
and arguments which can Ik* adduced. 

c. In the HffHi4iiiom^ the writer or speaker an 
iwcra the arguments and objections of his op- 
|ioncnt. 

/. In the PtroraiioH, he sums up the strong 
i^ld principal arguments^ and endeavtmrs to ex- 
cite the imssions in bis favour, 

433* A distinct and audible rfff/ierry is esseii- 
tiai tp a good orator. 

Tht Jim rule is. to open the mouth sulliri- 
entlVi And not to luumble or mutter the words. 

Unts <r€«ili/ is, to pronounce (liMinctlv every 
leUcr and syllable without hurry. 

And the third is» to fill the room with the 
foicc, au that the most distant pari of the audi- 
tory wtiy bear. 

o 9 



Iti4 OF VKUUTAHLH NAT 

4A4« lu r«gunl tu /f«*«/ur(*, Ui 
tuml it llm b«at, pniviiled il in ii 
nHiinNivts. 

Tho lieud HlinuKI lit* lioltl up, 
kluMitd look \Ui\M viUuwi ho ift « 

IU« tttitioii aluuiUI b« enNY» m 
par« with his vuivt^ tiiul the ni 

Ho »houlil tthu avdid contort 
grhimooii ; ettno iu tielivery b 
graof of urutury. 

XIX. OfVegeiahh. 

4^6. Kvt*ry aubMttince known 
bio into thr«e khigdonu, the Mii 
Mud Aninml. Linnivu^i thus did 
kiiiijdonu: *' Stoneti fruu^; -y 
tktm live : ■ tind iininrnTi nrow, I 

Oh^-^Vut tha MiN«raf Kiii^iloiii urt 

42<t. The oniiitonre of nil veg 
n*|*Hnlod iiii iiit*idmnii*ul, or am a 
Hu unimut when Uiih'fi), durinii 
tinu*li(uia proooed witliont ooum 
niecdiuniitni «»rphuit!i isi, howeve 
fut; und beiipfukii the oonlrivmi 
und Hll-powerful (Veutor. 

4'J7. A Moed, which in thrown 
by (he hiuluindnmu, i« kiiuilur in 
to the et{g tif Hn uninml. The i 
it, by means hu inexpliealiU to i 
which the aittiim of a ben on 
it into a t^blckan. 



or VEGETABLE MATVRG. I(i6 

f a fvw (ttiyit, the two eiidH uf the ar ed 
id froui oiii* of them iMsues a Kreeii 
lliruiulhc other a iiuiuber of iibrouM 

ver uaH tlie position of th<: tieed, the 
rout htiu«*Klt'H ihntujiih the noil m/ntard 
ir ; and tlio iibrous ahootv strike d0mn- 
> the ^roiiiui ; and there iiuhibe, traua- 
unip up, the iiioi»turc, as uouruhmcut 
Mnt. 

<!oih'uK is more wonderful than the 
'nature fttr the preservulion of aieetli; 
tontii\unveh hy which the^ are di»tri" 

leedA are provided with downy wtngt, 
indelion ; others are •wulhtwed hy aui- 
I voided a^ain in distant places: and 
Ltwn about l»Y the wind% and preser^'ed 
i*overin^s, till e\cite<l iuto germination, 
eat of the sun'b riiys in the following 

botanists' have divided all plants into 
t, and 121 orders ; and they have dis- 
d,000 ^fNci'ii, UO,iH>u «priV«, and va- 
the 8|>ecies witht»nt number, 
baa its peculiar habitation; and each 
he nutriuieat derived from the Miaie 
) differently, that, by au unknowu 
it producer* all the degrees of tiavour, 
oison, and nutriment, which we find iu 
danta, 

«, f«ch plant, from all iu braaclilng rootk, 
• glebt MiMiU huUow abrsa tliooUi 
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106 or VKOCTABLK MATVHfc. 

Whict drink trltb ililr«l,t iDOUthi llir fllnl Jm 
And l» thr limb* hihI IrHvn Chrlr fund dlffUw 
P«*rMll*r iJorm prnillhr jtilri* rrrflvr | 
To thii dri^y to tlmi, ftdmltlanw ||U«. H« 

OAi. l.-*()r (hr difl'frriii (nitlmlloii* nf /mmi 
rordlnc (u lhc*lr poMldoii mid tornt, itbfiri* mif 
iirr fiinnirrHlrd. In nil nf limn, oni* of ilir cifl 
lubtllUn «iid Klvr iiiorf ii|)lrU (o ih<* abniid4inc« 
rUhliiK Nnp, mid to roavr j it to tbr lltltf hwll 
nrv two ordrrh of vrInN Mnd nrrvi*i In leiivm, mi 
litK to mcb purfnvt* i nml It him brrii grnomlljf \ 
ttiMt tljii uiutfr iild<t of thf Iraf, hiii the rmi 
Ur|rr, nod itrr rn|>hl»lr of udmlttluK o llqnii 
through Ihrni whirh IIioho of Ihr iipprf inrfkoo 
Thfi undrr lidt* of the li*iif In fiippoMfd to lie Inlf 
rvcoliini, pr«*pnrln|(, oiid ronfryinn the rioIi 
bibfd from the rinlng vupount of the rurth, by wl 
■ud plJiiitM urr Krroily uourUhrd i bo that ow | 
uie of lrAvt*H U to prrrorni, In komr iiifiMnre, 
oflce for th«* Mipport of v«*frliibl0 life, m tbo 
mIrioIi do for the •nbki«t«*nrr of onliniil life. 

y,-»Anoiher of thrxmii fonctloni tor which II 
of treri nod pliuitH air drklgnrd, U that of HJk 
u\h\k% nourUhlni; iind pri*pnrln|r Ibe budi of tt 
•hoot!, which lirr ul\\ii>h formed iit the bane of Hi 
klalkri. I^ruven, iiinrfover, ore dehif^nrU to «| 
budi for the t'unire nhoutr troiu the tiiiii wblc 
olherwlne exliole and dry up nil their moUliiie. 
deuily piiMhen hint the ienveN andgoni throMfb ti 
pliint', and out aKuin at the rooti. If the lenvei 
air, the whole plant will die. Thia him been pi 
ekperluieniH wlih the air-pump. And plant* . 
draw ihroufth their leaven houke part of their iioo 
nom the air. but the leave* alio perform tbo h 
work of altering the water received In At Ibe it 
the nature ami Juir«ii of the plant i and hvnc 
that the life of tbo plant dependii co luimodliUol 
leaven. 

4;M. Kvrry plnut c.oiiMisIt tif a rooti I 
trunk or vtciu, of Iciivcaf of props or ilr 
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tscf nee ; and of the parti ol fructifi- 

regard to their bulk, plants are di- 
ir€e$^ ihrubst under-$hrub$, Hiid herbs, 

die in the winter. 

log to their rfspt^ctive dnrations, they 
\, lasting one year, and reproduced 

•et%d ; or biennial, when they are pro- 
iie year, and flower the next ; peren- 
I they lust many years, as trees, 
lots, in rc;rHni to the rooU, are bul" 
I onions or tulips ; tuberose, as in tur« 
tatoes; SiXkd fibrauM, as in grasses, 
e deciduous, when their leaves fM in 
md ever-^reen, when they are con- 
ewed, as m most resinous trees. 
e said to sleep, when they change the 
i of their leaves or flowers at night. 
*e indigenous or native ; and exotic 



e parts oifructificntion consist of the 
up» which is the outer green covering 
• 

Mm are the delicate leaves or petals 
er generally coloured, and are the 
1 constitute the beauty of the flower. 
mrjf, or nectariuni, is the part within 
which secretes the honey. 
e calyx and corolla are fine expan- 
\ outer and inner bark or rind of the 
their evident purpose is, to protect 
cate extensions of the pith and wood» 
r within the corolla, and are called 



1(18 Oft, 7^^RTAIMAIIA1«M» 

gaiiuttni»n otwiifcb tliv ii^ ii priHUpfN 

43(1. The ]i/jr/i7 in nroviclnl M itihet* 
gummy mttl^r, Atirf the ifAJiNfii w|t&.M 
rallfcl ptifhn ; nml whrn the dunt Ml 
limd Of Ute piNtil, it in lliorr ahuorKH i 
. ri«d (town llit* nf^h tut thf pUtll to fli« 
or leH-vrMt*! in tlit* rrntrrnf (lie flciw«»r 
(lif tr<*rf IN, in (H)n»o«turnrC| pioi!up<yl ; 
ft)^it(ivp, nt^frwnrcfi rllll<Hly^N/^ ', i . 

4A7. Fruits, wliirti Hirurd yn sojoHijU 
Hn, Af^, In Aid, nothiniK morr llmn,^h 
ing, or tb<! nnturnl inoHUA for j>i:otcc 
Me^f of plnulii, nod riilliMl^.ky uo^ini« 

fiomv |irririir|i!i nrr p»lp!f» u^ tlioif 
pl<^N, priirji, noctaKiirs, iVo. : «oinr lu 
•• nuts; nihl nonir ircn/y. us tiic v«uici 

Y«»«tr ronirmptnlinn fiiifhi»r yr{ niir«tie | 

•Mtmlt^lM in*M th^r tiirliMni ftiii(« (irmlnre, 
NiNni* lor ilrltKhlfiil tn«lr. iiitil iftnir lor itit. 
He<* uprpniiiiK |)liiUl* oiirlrH Ihr |iUlu iiQit wtH 

Wh* ffhirvnni Wowrni, wifh illlf((»trMl rolnurtrfy 
On imilInK ntrmli uiifolil titoir Anvly prld^. 

IN. 

4dn. It mnut m4 thon In« forju^nfi^n, 
licHiKii ofllic liraiitil'iil HowrrN wliioh c< 
fourth IN 111 rrmtr Ui<* r<*«mI of future ire 
thr IravrN, or c<uoll», of I ho How<«r« nhi 
pmlrcflioitii of tht* ilrlii'ntf piitil, nfiiiu 
gcrnifu; tlmt in llii.'< Ua nir iiriMluccU \l\ 



OP VKCirrABLlt KATCSE« 1(3) 

id llitt for their protection ii provided the 
uiMrp, which we call the fruit. 

ifio, Bmrk the irmtcblMti worktop of Ike Power 
Ite ahiti within the irfiil the fiiturp flower | 
Wdt tkete, in elepincc of form rxrri, 
l»eoWttr Chete, ■nd (hone delight Ike imelt f 
fcidi Nature forth, the dauyhter of the Hkiel« 
Tq daoce ^o earth, and charm all kiiiaao eyet. 

cowrn* 

499. Linnieufl seised on the Yariations in th« 
amber of the itamens as a iiieaiM of ei&uinii 
kfe Te|;efable kingdom hito /nvn/y^/'oardeno 

kfaiations. 

'Those flowers havinjc: one pistil, and but one 
limen, he called mon-andria ; those of two sta- 
lens he oulled di-andna; three, ^ri-«fii/ri«; 
9 on up to twenty stamens, and above twenty, 
Mtfimifrttf. 
When he found stamens in one flower, and. 
isUls in another, on the same plant, he called 
tiem dintna: and on difl'ertnt pUnts, |H»/y- 
Mmia. Wlicn altogether invisible, crjfpto- 

amia, 

440. Nothing can he more easy than to re- 
icmber the^ names of these 24 classes ; they 

re, 

. 1. Monandria, one stamen. 
!• Diandriti, two stamens. 
a. Triandria, three stamens. 
4. Tetrandria, four stamens. 
6. Pentandria, Ave stamens. 
6. Ihxundria, six stamens, all of equal 
eagth. 

p » 
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wnA tbtt fkr their protection is provided tlit 
perletrp, which we call the fruit. 

* ** ' Ao, Bmrk the irmtf hlmi worktop uf Ike Power 
"" 'lIlMahiti whbin thr trril Ibr fiiturr flower | 
»il ' 'ftldt tbne. In el^ipincc of form rxri*1, 
.ir- - ^ CoWur lh««e, ■nd chime df lifflit Ike •melt f 
Seedi Mature fariU, tke dnuyhtrr uf tlir Hkiel« 
^'^ lV»d«oce ^o fttfth, «nd chArin nil kuuuio rytu 

cowrn. 

' * 489. Linnieut seised on the varititiouii in th. 
number of the ttamciH as a iiieuiis of chiiini^ 
" the tegcfable kingdom into tHHrnty-four denu 
^ «rio«tioua. 

**'^ Those flowers having one pistil, and but one 
' ^itamen, he called mon antiria ; those of two sta- 
mens he ouUed ditiHtina; three, /ri-«iii/ri«; 
'M%oouup to twenty slanieiiH, and above twenty, 

^' When he ftiniid stamens in one flower, and. 
phtilsinanotlier, on the same plant, he called 
them dittrh : and on diflertnt plants, |H»/y- 
gmmia. Wlieu altogether invisible, erj^pifh 
gamia, 

440. Nothing can be more easy than to re- 
member the Dumcs of these 24 classes; thrv 
are, 
j^. 1« MonanJria^ one stamen. 
d. Ihundria^ two stamens. 
3. Triandria, thrre stamens. 
J, , 4. fitrandndt four ktamens. 
6. Pentandria^ Ave stamens. 
I, 6. Ihxundria, six stamens, all of equal 
Iciigtk. 
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lloiiftflifNii pUnl* «r# wMMome, eirrpt ike weJi af 
UburNmi which, If faini iiiiri|»c*, ar« flolaiitly mm 
And 4uigtr«ttii, liMiky pUiiu hfa grnrrallj to bt i 
ptrlrd. Uvibfllifrroub |iUnii, wkich grow lo drv 
AlAf Ated iliuatiuiib, >r^ iiroiiiullr, lufr, and often wit 
Kmri wlitlf thofir fhtti inhnbk low and wuirry p\m 
are amoaf Che motl deadly poiaAni. 

^' 442. Other fllfeliiictHms in raeli rlHNH prodt 
a dWiiioii of IIia clai»4*», cidhfcl Or Hera. A i 
ther difiiiifiii of I lie orden, fotituleil on liittii 
tioiii in tlifi nfclarium, lead lo tbe (JrHt 
Oiher difiiions of the genera, , iu re^iard to 
root, trunk, leaves, Sice, lead to Species ; i 
carnal differencca in species are called . 
rUikM.^ 

I 448. The natural lubitancef found in all vc 
tablei are, i^r^ *" }^^ supu^eane, beet, earn 
dee. s ^Miii, or muciUge, which ooie s from nii 
trees ; jelly ^ procured from many fruits ; i 
feniins and tar from the pine; bitten, fr 
nops and quassia ; and the nareoiie princi 
from the milk of ponpiea, lettuce, Ac, 
^444. The vegetables of the greatest value 
man, are those which produce gluten or atar 
as wheat, potatoes, barley, beans, Ac. Oi7« 
produced by pressing the serds or kernels 
vegetables ; as olives, almonds, linseed, i 
Volatile oila are distilled from peppermint, 
vender, Ac. Waa is collected from all flow 
by bees. 

* 446. Realma etude like gum from firs i 
other trees; and are known as balsams, i 
nishei^ tuipeotini^ tv, pitch, dec. Of this di 
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irtoOk i» Indian iubber; yvliich it a gum that ex- 

udes from acertuin tree in South Aincricu. 
Iron ttiso mixes with the substance of ino.st 

vegetables ; and is the cause of the beautiful 
.• colours of flowers. Pot-ash is ohtuincii from 

the ashes of burnt vegetables; as kelp, vine, 

fern, &c. ^ 

Obs* — ThedatMS moBceclaand ilKscia, which have the 
piitiland HtOipens in different flouerM, and on diflerciit 
plants, hnfe the piitil firiirtificd hy the been and otlier 
insects, which enter the corolla to extract the honey from 
the nectnriuni. The pollen in those flowers which have 
stamens only, falli on their bodies, and is carried by 
them to the flowers which have pistiiM only. And it de- 
serves to be noticed, as a proof of the contrivance of 
the Divine Arc)ii(ect of Nature, (hut when the pistil is 
shorter tlian the staoiens, the flowers ^row upri)(ht, that 
the pollen may fall from the anthers of (ho slamcMS or 
the stigma of the pistilai but when the pistil is longer 
than the stamen, the flower hangs downward, that the 
pollen, in foiling, may be caught by the stigma of the 
phtil. 

Who caa paint 



•^^mm* 



LiVe Nature? Can imagination boasit, 

Amid^ his gay creation, hues like hers ? 

And can he mix them with that matchless skin, 

And lay ihem on so delicately fine. 

And lose them In each other as appears 

In every tuid that blows } If fancy, then. 

Unequal Cnils beneath the pleasing task, 

Ah I 'Whit shall language do i thomsoit* 
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mimikTiia. 




■ HATUIll. 

Xhk xobaoco-pi.^nt. 
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44((. Tlir clh'iiiirHi nr olrtiirtiliirjr i) 
of vi?Kr1iil»lrN, lur edvbvti, ivahr, HUfl 
liyriroKnti {ir»), himI oxv^rp ^ HO), for lli 
tiirnt. pNrtfi of ( KMO ivntir ; hihI iixulc or 
(7*2), hihI i»x,vK<'ii C'^H), HI tlir (Miiifititiit 
of (100) iitmoMplinir rfir; mid carhnn* 

Ohn. I.- Wood hiiriil lit n f^liWf VPH^H till It I 
mnrll niir lii^tr, will tiniHiirr thr Iim«U tif nil 
iitMlirr rftllnl riinrrimli or, ivhvn |iiiiinrH, mil 
Kvtilrli h llif tnmt Inili'^trurilhli* iti»ihtnnrfi | 
Tlir riliimntiH fippnmrlit<« Ihi* 'iirnt|i«l tii |iiir<> i 
nny iiul»tniirr iit |irr«riil !• iiiiwii. 

tf. — |i U found, timl «^ii|i<r l« iinililnc hut o vn 
nflivonlrfior Rttnt'iiioni* tliriufliimiiuiblfoi lifthi 
hjiHrogrn^ nllll (iir* olhrr (lie vital f,i\n I'lillcil im i 
wntrr itiiiy l»r nuiilr liv nitolilnlng llir^i* | nr, |j 
br ai^piiriilril liifn tfiritf i oiti* hmiilri'il piirt« of 
rompii4iMl oryZ/VrfiNitr hytlMii^m, itiiil W^A<y«/f»«f i 

H»- -In likr oiiiiitii*r, ilin nli* ot lluhl in Which 
In founil to li<> I ootpoMril »f VH piiili oroi^frrn 
vltnl nil* I ond 7" piiit^ or iilhor'i'O, iirii/oiii-f^ni 
Hur htUlun* (if t><i(h, rmmi thi« ^nluUt-y llulil 
Rpliri-lr filr in wlitrli mi« lirntllii*. 

4.' I lifiTc cxpliiinrd llir nirriuluK of lhr"P f 
In tlih pliii-i', In otdor In HUmlrnin llir lipnulll 
iiliMt« of vre,('iiilili*« wliii'li ^Hlow. 'riif^n* l« m 
In Homo t ftml ihcv loiiv In* tindrhitnofl now M 
«rhi n I linil oC ( jii-mmfiy. 

•I 17. VrtM'*»^»J»"' .vniirirtf r, or n\\r fiiil 
or vitut llir, in llir tiplif or •oittiiliiiir. Iiv i 
)»rt)rrH'i III' tlirir own. 

Air. Mrliirli Ihin ItiMii hrr;illirrt tiy nii 
il(-|irivr<l nriiN UH pnrh of oiky|ti*n, niiil 
IdiifM r pn«iljiiti lifr. 

Ill liki* iiMiniirr, ii IkmIv, Vfh'ilv liiirii 
privrM nir of tfn 20 |uirlii pf oxyfrrn, 
llniiir will gti out. 
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ktmRl ynoxM (li<>, or a flame go out, vrhen 

» air so deprived of iti uxv^en; but a. 

le will then thrive in it, and will restore 

original power of sustaining animal life. 

Tlenre, the oxyp^eo mf thr whole mmoKphere 
B dae cine, be conmrned by th« breathliiK nf 
md by flAme, but for thin |M'ovii)on of naturr, 
et of ▼exeUbln five out oiyKen In Ihe day-time, 
I up Ihe due proportloo wnlefa l» ueccNary to 
iirt of anlmul life: the Iravet of nquntlc ond 
)tti plauta produce It, however, in the g reotevt 

The saccharine and oily productions of 
lies are parts of their sap or juices ; but 
pontine, the bitter, and the acid princi* 
« considered as the effect of preparation 
etion. . 

green colour of vegetables arises from the 
' contain ; the rays of the sun extracting 
^geu from the outer surface, and leaving 
Don and hydrogen, which are known to 
constituent parts of oil. 

Healthy vegetables perspire water, by 
ier part of their leaves, equal to one< 
f their weight every twenty-four hours ; 
oh [Kirt they also give out oxvgen. 

Nor do they derive their substance in a 
al degree from the matter of the soil in 
Lhey grow ; but they are created by a 
inciple of their own, out of air and wuter, 
the imperceptible matters combined with 

water, from which all their diHtinetiuns 
1, taste, and subtitance, are derived I 

Slource of Beinc ! Unitemnl Houl 

ivco and earth 1 Kuradul Presence, huil ! 
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hy TiiEr, tlir vurloim vrKctudvetribrs, 
Wrapi in n filmy n<'(, iind rind with li*avrr, 
Draw till? Iiv(* rthi*r, mid ImbiUe the dcH' t 
Jiy TUSH, dUpobud Into cfMiircnlal holU, 
Standi i*iirii nttruciivo pUnt, und iiurki and twi 
Thi* Juicy lldr, II twIuliiK ninxH of tuhm i 
At nnr coiiiinaitd, ihr vtfmiil luo nwakc* 
'J'he torpid hnp, detruded lu thi* root 
l\y whiiry windMi ihut now in ttueutdunre, 
And llvfty fitnnruiatiun, mounting, 8pr«*adi 
Ail thin iununivruuii colour'd treue uf ihlngt. 

in 

4r>l. Snmr phiiilh <»xlnl>it li^nv of f^rcM 
siiiilitY, l>('si(l(;8 tlit* rflVcttf in nearly ull n 
from {\u* prvamvut or abbrncr oi* thv rsyi ' 
biin : llicMr are the N(*ii»itive plant, whose ' 
fold to^etlier on Ixin^ touolied by llie I 
und VenuH'ti niouhe-trap, which elosos oi 
juiiect that goeH into it, and Htini;!« it to ( 

Obn, — Throiij^hout unlvcrKul niiiiin*, a f;iudat 

tiein|;H niuy Ix* traycd i and yt*t thrir pnrtirular 

enccM cliidi* tlir ohmrv.-ilion, iilit* Ihn variou* ruli 

till* minboWiliirndliifc and niiKin^ fviih ruch olhrr. 

iri*g^(*(i((ion rciikcb, or •iM'iiis to rrnti*, prrcrplioo b 

and wr Irat'c romr of llir tir.-l iiidiiiii'iilii, omiNirk 

hi th(* nriinin, or it*a>iini>iiioiir, liir* oykliT, iind the 

'i'hi* pol>pnN raiiiiR at fiir tirbt oT pluiitH, and thr 

iininiali I if itb pri'pd^.iiinii, a*! ^oair naloialiii|«t 

ran lie tirfctrd liy riiHiiiL'>i, Nimiiar lo ihr niuUiplI 

of iilaiilHiy hIipM and hin ki'M, Tlifii, il aorriidi Iti 

v.irioiiH p;rndati(infi of tirinxn, di^litl^ni^llf'd by inoi 

l.irxrd and nctivi* fiiculliivt, miom* pi'il'ici and mo 

locroiiii orgaiH, to Ihoxr < m .iIuk-i wIimIi apiiionrh 

nature of nian. Wi* hiliniil llic dislant leafuilijai 

IiIh Mi^arity In thi' i'lrphnMt i of hl> fttirlal ntianhmr 

fhi> txT and Iht* lH*a\rr | and ihc ntdc liuctJ^ u( llU 

lu tbu uuiaiig-<nMau(. 
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XX. Of Animated Mature. 

52. Animals are a class of beings differently 
organised from vegetables ; because they have 
different destinations, have different habits, and 
limve the power of iiiovini; from place to place, 
called the faculty of ioco-tnotldii. 

Ik«, thro* thin air, this o(-r:iii, and Ihli* earth, 
j%ll nrnttiT fiiiick, and hur^tin^ into l)lr(h. 
Above, how h{fi;h pro^re^iivc life nmy go ! 
Around, how wirtr I how di*r|) oxttMid hrlow 
Vast chain of heinf^i which from {%ou began, 
Natirei rihereftl, human, nn^i^el, mun, 
Beut, bird, fluh, ln.<rct« ^^ hat no rye ran lee, 
No (Imi can reach i from Infinite toiht'c,"^ 
From thee to nothinic. mpi» 

CHf.-— The prlnclpnl object of (he study of natur&l 
Miilory, {• to teach ui (ho rharartrriRdcn, or disdnctive 
saarksof each individual natural ohircl, called r/«5«(/7rA- 
ti^n, To diitluguiiih a speciet from all olhcrsi that eiist 
la natare, it i» nereasary to exprcM in Its chnractcm 
almost the whole ofitH propertic-. A nnmhc of i^peiic^ 
broQjchttojt^ther, constituii'i a f:nim or tribe. Those pro, 
pertlea which are common to all utufm^ cnnipoye a cla* 
meter that distinguiiihcii lliin atthrniblagr or group fioMi 
ail other groupn. Such an nniirmblagc ii called an ortUr, 
Bv bringing together Kivh ordrrg a« ore more nearly 
allied, we form a more general ansembli^i^e, called a 
MtMf and by the union of srvcr.tl claiiseM, we obtain a 
kigherdiviaiitii, to which naturalivt* have given the name 
•f kingitom, 

453. Whrn the all-wist» r.r(*ator doterinined on 

making beings which should he ubie to move 

'ifrou place to place, h«' routrivod for thorn a'dif- 

ferent orgauiiatiou from that of beings which 

were fixed. 

As moveable bcin|[*s could iK)t havi* their ntots 
in tbe groundi he provided them with the cavity 
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of lite f«totiitt||i, in whiuh tlicy w«i«.|i 
tiliout wltnl dlumld Im* cqiiivnleBt to the 
pltiiiu* unci tli« itickrrftof tlMirniifffim 
irrinK III iliHt cttvity, were (iMtinnt tQ i 
tilt* utoU orplmitM ill the loil. 
. 154. I Icuci*, ill ull iininiaU, vKi«ti lh« iK 
ofnitiiiK fr(M|iittntly, to fill (he. C4vky 
iilonnicli ; hciirc the fully und miivliiof « 
it wilii lirtrroKciicoiiH and iinnttur»& tiihi 
it hr'mfi thv oljj<:rt of imturc* limply l» 
from tlir timltcr iu tin.* Htoinaob ttsiiiglv i 
luilky (iiilmlniicc tfiillnd ch/U; no olhi 
ImiI vhyW hv/iuii adiuitltd into Mm* mt 
trill, tlir rrMt hriti^ irjntrd iiiid nxpnllii 

455. As iiniiiuilH wvw intruded to inovi 
tlir pnl'iTt nic tlini furf! piovidr<l with 
nvv (»lijr('l*4 uliic.li iiiii(lit mdaiigor thei 
nin* ; with rum lo liriir, for a iiitnilar 
with H roivc to wuiii othi>n«, or to obtftii 
HiKT in duiiKcr. 

llriHMMiUo. llicy wrrrpiovidcd vitbtb 
o( {iwi'iiinf(n\ulf0,Hf(nff, to diMniminiilr' I 
uliirii >^iis proprr for ihc Ntniiinrh *, niid ^ 
uriiM' i>r /riV/wir. or irrlfal/ititi/, to mxi 
itIiMiliticN, 1111(1 I'Kritu tlinii to iirtion. 

And (liiMiitli ihliiKH itriiiiihir hr niimtirrfft 
Bill only Hvr ilir i.pii4Mi' orKfitm be | 

And 111 (li(i»:f Drr, iill tlilufn llirir fnrtni f>' 
Willi li w(* run loiii li, timtrjiinrll, iir limr, i 

^150. Thr orgiuiA of Rrnno mid tlin p< 
volition proo^'d from tin* hcHd niul k 
llir iiorvcR, \vhi<*h dir«'('t Iht* mnvolcii i 
dojn; but iUv functions of iiiiiiuul lift 
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«•!' the ittotnai'li, in which Uicy w«i««to m 
iiSotit what HhoHld be equiviileBt to the Mil 
plauU* ind the iiickfirft of th«irniitrim»iili4 
irriiiK III that cavity, were dMtinfd to act^ 
the roots of plants in the loil. 
. 154. I Unce, in all aniniaUy exiiti lh« natM 
ofruhii^ friM|uently, to fill the caviiy ^ol 
Ntoniach; hence the fully and mtichief 4>f fli 
it with hrtr.roKcncous and unnatural suhataiM 
it heing the ouject of uature »iinply lo call 
from thr matter in the Htomaob a single uaif 
milky suliitlaiice Called cht/U: na other jj 
hut chyle lieinM udiuitted into tlie attinml 
tcm, tlir rest hciii^ rrjiMtcd nud expellisd. 

4<'i5. Ah iiniiiiulH wm* intended to move ab 
the prrfcrt »re thnrfure provided with epm 
Ad* objeiu u liir.h niii;lit endanger their* « 
<-iire ; witli cavH lo hear, for a similar real 
with H voice to warn othcrii, or to obtain an 
ancf in duti^rr. 

I leiice, uIno, they were provided withtheaa 
of Hnnilinf( n\\i['tii.H(nfr, to diMrriiuinato tlie ( 
wliicli >^iis proper for the stomach ; and witi 
Hriise of/rf/iWt ^^r iff'iffilfifiti/, to secure t 
idontitii'H, Hntfexrite them to action. 

And (liftiifcli tliliiKH itoiiiiblr hr numlirrfrfiy' 
]3iil only flvt* ihf* »>rii4fii* oriennii he | 

And in (iMi^r lirr, all iliiugii iheir forini ev|ife 
Which we ran lonrh, tniilrjiinrll, or hear, or m 

450* The or^an.n of sense and tlio |>owe 
volition proG^d from tiie heart and krmh 
the nerves, \v1iii*h direct the muscles and 
dons ; but the functions of animal life 
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ilnlnat'li imi rayitii-s of tlic lioilj. 
•Iknti ii llir xmtn' nf ■ ilion^nnil tuWi^ 
^ntrrifi : Awt by (t» nrrrr-iTaMtlg cob- 
Intniionc, it t'urrii'n the Mo<iii llimiigli iMni, (iJ 
■U jtiiTti tt( Itir frarnv, ilitriiiiili,' cvcrj tvhn« 
wtniMth anrt lif<*,' ' 

*W. Til* bhiml nfa nin*i, ihui .! riven by IXti 
twtlnKiiiw nf ilrt- Iwtrt in Utree like that fcy 
frhich water ri' rfriviin Airt nf n tyriiin^ <it bUd- 
dtr), wpi|^ m p«*ni<u : nnri. ng this h tin 
*l«cli of (he prtciiMii lliii'l p<tisr-iiM byn^h^ 
fc>, ariri nur Iivm flr-prml mi iit cnnitiinl tina- 
t»t'mn. U\* nut Miiwrii \n niiiuiu at llie cxtrc- 
inly nf ilir RrtfHcti, bnt is llicre taken H|t bV 
•Wittier »Fl i>riab<i cflllnd rdns. and l>y tliCA 
braiivtit hack a|[atn Iti t1i« lifitrt. 
4an. Thus, tti^fe is a roiHluiir circulation, 
Mar<t ami iiittnVil. (if this nmo MouJ, at lb«' 
I uf iin owKt In (H<-h cnntrHctilin, frotb tbe 
n.tliTbaub Ihr «)'lfrMi. and liUrk M> ^^ 
I br rife i>rJi»ii. Tn warm, revtvi'. nniiriah 
itt«r^ ii|i ill (iiiitiilTly, Ih^rt arc vKttouii 
mifl<-vlu1, hHtwrj siiiijiUcontfJviihrtl". 

ThfllnW* wiMilit emi# lo |Kii'f Hi mirpt* tldej 
Tli^ pnrplr ll*" »r|f#l ll" wnnlnt piny, 
ItMitMrk icalM puraw In curtinm niy. 

ti^. The htart r(Hi»h*ts of four cavities, from 
Jobc u/ whirl) railed the k-fr renlrkh. 1h«bIoud 
^ jtrfrivni inlo lliu aricrii-s llirmij;h tliclxxfy; by 
^■Mlhi^t-, t-alleil the riglH avrirtf, it is riictirt«' 
" kl^iitby the re(ii«: ItttrtiiptoaliMo IM 
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rifi;ht vent i it h, i^ii«?tK'tf it ii Ibrcod into 

I 111 V ill];! tlirrr lirrii rrvivitinl by roming ii 
coiiUMi with the nir. il in cnri'itid liHck by ft 
111' v( iiM into tlic A// oiirivM\ ttiul, I'lotti tllfli 
into tlic trj'f vinfrivif, wlirn* it hr^uii iu coui 
il 1m tlini ;i/,^uiii (oirnl into tlii^ Hrtrrim, liruu 
hui'k l>,Y tiM' vrinn, iVc, till llu' nul of liftt 

4(JtK 'I In* iinifi;H iirr h liiryr hi )o nicy (OlIiKtm 
filliuff nriirly \\\v whoir citvily ol tlir i'lirvl^ wl 
iIhch hh tlir)' lill, innl iallN un llH*y ciiiply, in 
»|)ii'in|i( nil- lliiou^li \\iv mouth iind tiontrils. < 

The uri oC iVNpiiiitioH In |mrioniir(l nlioiil 
tnncM in ii niitniti' ; iumI ulniut <lt) enUic! iiu 
of nil lur rrnpiird rvciy tinir; ol* %\hicl 
iiu'hrn oroxvt;rnurr uhnoihiMl by tlu* hlocMJ 
tlir hin*;!«i priHhiriiijL;. ul llir minir infituiil, 
Hr^rcfvt of vita) heal, uiid irNturinK the v«ill 
hlood to IthiniKht hmI I'ohair. 

<Mjr.- - '1 V ///r A/« iiMrd In riiinlllrilo rrnl rnta, nfi 
liinKM of klirrp 4ir 4i«rn, iiiul hit rxiuily niiiitlMr l« 
Itflifmif innii. On lnapi*rflon, tliry will l»r riiiitiil |i 
ivfiiiilrrfnilv ii(1li|it(-(l lo Ihrlt* ilrBly^'n of liiii«i'.li K Hti 
In roiilM'f ynUh tlip IiIoimI. Any iu|iiuii* in itil* ir 
fiilirir, or (Irfct't In tlirlr urtlnn, Iriidi \» lli«tl luKil 
nf rfUmkri, Mttlnl Connnmiitlon. 

4(11. Tonr thonMind tiuiCN in rvi*rv honr,< 
rttvitv of thr hriirt in nilliMJ intniti'tion: Mti< 
iUv. hlnoil in llir ImhIy |minn4*ii lhriMi|;li thii li 
M linirri in rvi*ry houii 

Thr urtcrirn, into wliirh it in forcrd, lin 
in rvcry direction thion^h tin* body, like 
riMitR, briinrhrfii inid b*iivr« of u trrr, ruui 
through Ihv lubntuncc of ih« bmioi, Mnd*r 



l^tof thf animal 5ul>!(?:uir<', till tlioy nrc lobt 
in •iicli lino luhos »s to ho wholly iiixisihlo. 
■ 46*2. In i\w mwuH't, tliov (iislrlhuto iiotiriiih- 
iBeiU ; supply ))rrs)>ir:il ion ; und ivnow all the 
waste of tho »kin ; mi!), hy pas>iMi; tlu-ouj:li 
Itlands in ovory purtol'ihr hotlx. till (he \url- 
oiu aninml MHMolions tiro rhihoraloii. 

In tho partst \\h«»rc thi* urtiTirs aro lo^t to the 
sight, tho voiuH take thrir risr. ami in thrir 
Qoniinonccmont aro who imprirrptihlo. The 
Mood is then of n dark roloiir : iuh), us it ro* 
turns to the honrt with ii lo5s impotiis, thoro ii 
always Uvii'^ as much hloo<l in tho voins a^i in 
thr arteries. 

. 4!ffSL As tho hhun), in 1ht9 discolonroH stnto, 
has lost somo of its vital powor. it i^ drivou 
through the innir^. and its colour is rostorod , 
bnt on its passu <^c hack to tho hoart, it also nv 
ccivcs a supply of n now llnid oNiraclod from 
the food of tho aninml in tho ^tomni'h and in- 
tostincs. 

The. loss of \voij;»ht in a human hody hy p«»r. 
Sfuralion in *ii hours is ahout fourponmls ; nni 
m*hat is gained hy tho in.<«pirntion of uir into tho 
lungs, is lost hy tho expulsion of moist nro, an I 
of gas generated in thr luniks. 

4ti4. Tho motion of tholune* i^pr«'sor\od hy 
that of the chest contHininc thorn ; that of tho 
heart, may he foh on tho lcl> hirast ; and tho 
ciiTulatioii of tho hlood, hy tht^ action of i!io 
palsc in various parts of tho hody, and pnrlicu- 
brly at (ho wrist. 
la ahitdntn, tht pul^e gives 120 9tr«k«^ in a 
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f()ll«t«4 Kl iO >v«Ut, About f4) ■IM^ttl 

^Wli|».J. iM.^.iiitftkMlttttlbriM 
^.., ,., ilkv il,.' 1.T1I1, titd wiiLvi «lUl 
uHVii ll li ilini niiiirJ JHltt tlM utAMMl 
linn likf H liijililiuiil l>u|('(ii|Hi,) whm It t» 
tolvcd liilK n »ill )>u|t k) tt iwwwttll H 

4IIII, Tliti! |iu)t tN ilioi) (IwMi flr«w tte 
inncli iuio iliK inioMliK'Ot wkcrv, by mmm 
liquid rnllcil liili', 11 is W)llUNhld lulu B « 
milky Uijtilil vhUdiI rA.vi(t ui«l into ika « 

'rtM fflul* ti iRhn UB, or •butrlMTtl, by 
riitdi uf iW ihIhw (MiIWI llk« /hcImAi. w 
cHrrjr tt lu K iimlu-i»l)H) iwIImJ lira lltamU 1 
Thli ))ipa tuiefHtIt 10 thf iKnwl, wkM 
cmptlKi tli« (ihylt? Into K Urs* win, uhI t 
mUtitl willt the blnaiti li vtwvv^rnil tit th* h 

4aT. t>f aufli lublle mitl wnntif rAil ««ii 
MM i) iIm tMramlnilkHi nf matt I Stmlhir, 
ll tin cniitlrut'ilim »i' iho wltulf *>( aiiimnlw 
tun. flmn thv iTvMvit l» ilia *miillMi. 

Within tktt )Mi>kM|i» nf tlir aklii, niitl «mh 
to UAi atiil nmil'ort, Hrr tiiiinoroui hmm 
Mr«H|Ui I hunUrwU «!' inuKtiU* niul t«H<l»n 
wtiun I u»nn *\tnu\ nwry wliora fof m 
ItM) hiiudmli (if virrlM. tu rnrry Ml 
Mootli bUHilm)* nf vi'iii* 111 lirinu ll I 
■Mllkt fM hiinilittiU nf iiliiinlii |H>rlurMitll| 
kuiihw trvntiaNii bMitlm itii iHtthilt am 



MirenicQ iartMTft tnil tj^m^fia.* to )f4^- 
wni conTej Autrimeilt to tbe Uoo£) .^ 
K^nSWSh Veiitt tiie ^uydox QontlfiirlkuBi of 
• iodiet^ it it not ralher VNHMferAlt ySfki 
tlTTO CAT HO ^ears, Aan that we enidjiro j|o 

I* 4 bone out of plaee, a v^in or aKerV 8lb|»t 
cfaimlatioo, or a Aist^e unduly acted upon* 
ei diseate> pain^ and misery ; it it not won* 
1 thiat we ei\)oy so large a portion of heftlth 
[Measnret • ' 

ooM not snch considerations teach. \|| ttia 
I of pmdence and temperance T • ' /' . 

ell» U 7011 ttream of light, a tbotuaiKl .%va|*>« . ■ 
imnl« ami downward^ thwartipc ahd eoavotvMj^ , 
) q«lv«riQf aatloas tport I tlll/teinpflt-wfiiftMi 
roa Wlater aweopt tliem ttom tlie net of ^if k ' 
■ lOi IttxarioM matt ookeodlot pan 
I41« lammerwltre io foriun^'i shiae t 
a«iOB*i gtttter ! TiKit IHey flutter oa 
Mr logf fo to j« flrom vaatty to vice I —* 
L bloWB awi^ .by> dfatli% oblivion rom^i 
lUi^ aad ttrikM thcai fkrom Ikf Book of Lifr« 

laomoir. 



9. The MTvec are soft white chords 
jQroBi the hfrninp the Cbcus of senution» and 
liraa themselves in breuchcs through all parts 
lOihody. Impressions are received by the 
h from the ac^aceut organs of sense i and 
usain exercises its commands over the mus- 
and Gmbs by means of the nerves. 
}»K the body is enabled to avoid uhat is 
^ to flee from danger, and to pun(t|c tivtr^ 
I useful and a^rccaBle. 



i 
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f OA«.-"TrMf i|Dd vr||f lAbtfi hiif« tin ntrv^ •» 
Humi bfCAUMt, #11 they Are iinuhlf to 9«v9 iind 
dAflirr, Ibty coulri bt of no luc to Ibf m. Tbe |iro| 
J(NtofTCfiuibl«|orK«nlMtton, App^«n to he tn i 
noi to MilHwted nnitim i anH thii wUilom of f*rn« 
!• In nothloff more r rldr nt thufi In thi varlrt)r, 
loiaeacUi and AbnndiiQCe of vegetabU provit !•■•• 

470. The ear is plncert in the moflt em 
cot |mrt of tbe body iiear the bntin, the coi 
Mtt of all tbe tetisci, to give more B|ieeiJ 
formation. 

In man it ii of a form jiropr r for thr 
pottare of bin body ; in InrdH, of a form f 
for fli/^bt, and not protalirrnnt ; in ffiiadri; 
its form is^ in Kotiic, hir^r, i*rcct, uiid oiir 
others, covered ; in hubterrancoiiH quatfrti 
the ears aris short and Imlgrd deep. 

471. Tlie Mriintiin; of the rur is adm 
contriveti to collect the undulations of a 
and to convey tbcm to the sensory in the 
Tbe first part is the auricle, or externi 
formed to stop and collect the sonorus ui 
tions, and convey thnn to the con<'lia, or 
capacious round cell, at the rntrance of Ih 
Persons, whose ears nre cut off, have a coi 
hearing, and are ohlif^ed to form a cavity 
the ear with their hind. 

In the interior is the auditory nn«isnge^ 
misly tunnelled and turned, to ^ive sout 
€atY Mssage, and prevent their too fiirtou 
•acJting the more tender internal parts. 

479. To prevent tbe entrance of noxio 
•acta, this passage is secured with a bltte 
•aoua substance, called ear wax. The nrx 



ciptl Pift is the mcmbranum tympaiii, or driim 
6rtlie ear, with its inner uicmbrane, the four 
Btfle appendant bones, and the three inner mus- 
^Ite to move them, and adjust the whole system 
to lM«r loud or soft sounds. 

The passa^ behind the drum of the ear, is 
called the vestibulum, being the cotrunce to two 
other cavities, called the labYrintli, and the 
second coclilea, from its rcsemlilancc to a snail- 
thelK 

473. Tlic piincipal organs of the sense of 
tmeliing are the nostrils and oliuctory nerves ; 
the ramifications of which arc distributed 
throughout the nostrils. 

Smelling is performed by the odorous cHluvia 
in the air, beinj^ drawn into the nostrils by in- 
apiration, and struck with such force aj^ainst 
the olfactory ner\'es, us to shake them, and oc- 
casion ideas of sweet, fcitid, sour, and aromatic. 

474. The taste is that sensation wliiirh all 
things give to the tongue ; but sonic consider 
the palate, the upper part of the roof of the 
mouth, to be the invstrument of taste. 

The Creator seems to have establishe<l a very 
intimate union between tlie eye, the nose*, and 
palate, by directing branches of the same nerves 
to each of these parts, by which means there 
exist all the necessary guards against pernicious 
^ood ; since, before it is admitted into the sto 
macli, it undergoes the trial of two of the senses 
and the scrutiny of the c);r. 

47«i, Fteling is the sense by which we acquire 
ideas of solid, hard, hot« cold, &c. 
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8pmr rnnMder Ok* four oilier ioiii(i» n 
modilic'HlioiiH K\{ftellHg. 

Till? iiuuipdlMtti oigiinn of f^^elintf nm 
rnmi'lul pHpiUit^ iiml<^r the skin, wjiicli n 
ftul'i, inc'iliillur.v, iitTviiiiii prcuuiiifiia^H, 
rvfrv \s\wx^ iimkr tlif ouimuoat fekiii, 

lnfl$tfi I* (lit* iiiDBt iiiiivtM'kul of giir 
lipult^rii, fliri, uihI Miitti^ Imvi* tliia at^ui^n \i 
nrrfectioii tlinii imtii. In hllnd nt^raoiu, 
fVrt of bi{>li| |i;iBi ht^cii iitm|iliri| by t||«}i 
Hilt* toufii, 01 ^vmv of ferling. 

47U. Frniii theiit* fivt^ nfiiitcu, flow nil 
litive prirt-ptiouri, tlit«iv)ti|( ofc'Xpeilrn 

tall till* VUriniis liillMta, C|lO)|iliei, \i\jkiku\i 

powers ot'uniinuU. 

Ct*rluin pnu'tiiva ciilli'd innllnvlt, \\q\ 

|)uri*nt iiHiilt orckptMifiii'f, itpjuav to i 
011^ to huiiir HoiiiuiU, (tiiitiivi'il l»y ^1 
known IllrUUtior tliitt nil pnUnf'llK'lMltO 
WiMitlroua ttnil inroiMpit'li('ii!ii|ilr* worki 
willi rapliirc* \\\n\ tlrvntioii tlii' hrio^ \ 
liub tpiitlilit'tl to ciiuiiihM' uikI fbtiiiiuif i 

06lii*--'r<l fflllillV tlllN HDillli'lt'llI ktllfiill* III 
llllohll lla |iiliil(|i'tt(ilill4 Uilil VMiii»ii<ilt-i, rtllil li 
Ifa HlUllti^'ii'ti, \^i|tlii| (til lllllhliril.^ i.r* \.itilliii-f, HI 
fif^fa ilf ill)!>rlV<llilMI I tliivin^ , illOli*l(ll> , f'WvW f 
HhiM'I'mI IiIi U fil HIilMiith'tl i\l'liiiri* lii lis li'litil 
^l'<{tilli'<i| I aliiill |iliiii*rtl III II liliri' ( nil. Ill 1*1111 
lillhlinii rliitaf* I li'triliii^' nl^ ^imiii.* rliitlt'itla 
If'V'ii Aiiiiiiil lliii.uiii|iliv, i" Miill>*iri> N iiiirul 

MHVUr k Atlt lilfilhlMll, (tiill 111 il liillhllUltf uf ilO 

oil lUili milijrrin, 

'I77. All 11 prnj) wniK, 01 -liti-1;thtiul 1 
llir 1i«mI\, lilt* huuti\Mt' ))iii\i>lt<t. 



ANIMATED NATUM Jtf9 

That the boDei might not Liteifere wUll 
notion, tliey are provided with hinges or ligc^ 
menis, 

Tliat the ligamenti might work smoothly into 
one another, the joints are separated by gristles 
w eartiiage9t and provided with a gland for the 
accretion of oil or mucut, which is constantly 
eauding into the joints. 

478. There are 248 separate bones in the hu- 
nmn body, classed under those of the head, the 
trunk, and the extremities. 

The skull, or cranium, consists of eight pieces, 
and serves as a vault and protection to the brain* 
There are also the cheek-bones, the jaws, and 
9(2 teeth imbedded in thcin. 

The head is joined to the trunk by the ver- 
tebrs, consisting of several short bones, to the 
upper part of which it is fastened by a hinge- 
joint, and turned in the socket of the next lower 
one by suitable muscles to the right or left. 

479. In the front and centre of the trunk is 
the breast-bone, extending from the neck to the 
mbdomen; and opposite to it, in the back, is the 
9fine or back-bone, which extends from the 
iKull to the bottom of the loins, and is a long 
chain of se}>aralc short bones, called vertebrse. 

These serve as the support of seven hoops or 
ribtt which are inserted in them, and form the 
chest or thorax^ in which arc the heart, Ivfigt^ 
&c. 

Beneath them, inserted in the spine only, anc 
"^tending but half way round the body, are tivc 
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fiitor litii. TUt. IjIj) tioii«*N, with filli<*r Imnf* m 
fnrfMil, nii|>|ioiliii{{ llii' hIkIoidi'II, iirf irnlfril llil 

•tiio. t'Votn the HiM'tt h) lilt* Ion ftf fRrli Mm. 
II Imhii* rkli'tidd nil null nidi^ Mii)t«(l IIm* lolliil 

I'Oiic. illlil llir hhulc Ifonr:} ttti- ill>U-|M-t)'ir||l 9IJ11 
)Miilriii m1' it. Tlir IfOllr cxtcinlih^ lluffl ill' 
aiifiiiMrl fo fltr 4'iltOW 19 4'iilliMl I1h« /fM/Hrf'Mir. 
I Mflfl tli«* tHmiw hi iUt^^ilnt MfC lUolMMtf-t, iM 

niilf I ol' wlfidi i« IIm^ ntdiui ; \\%v iniin lliri/Zifdi 

'I ill' Ihij/li liiifii*iK i-iiUmI \Uf Jfmiir ; SU*- klirr, 

till* palnint hihI tlif l«*f{ Iihh two tion«*b Itkc tli« 

NMii. llir iiiiii*! f'Hllcfl llir ///W0, Mini tlt<« OUfrf 

4i!l. 'I'li<« Aiiimnl riMiiii* ii I'mnttfuitly rt' 

\)iili::|rft Hllfl l'Mli-W«-<| ; fto lIlHt fVi'iy |»Hlli«'|i* of 

llir- liiufmii hmly in i liMiif/fd in tlii* riiiii|i»4« of n 
^1 ill I 

Not iti it Irtin i}iit|itiniiiji tliitUo tntiiiyttiKrirttt 
ciilf.-J.iiim Ha ( fMii|)0.')c* I vriy :iiiiiii(il lioily, 
^lioiiM uUo III* Mf'iffnl |»y llir f'l(ih«lt flnltl llir 
-..iiiir |;liM»(|. lIlMfl lli'.fl tliill Mniifl liiity. III cvrijf 
iii-:l»iiif («^ III' tiiii'iil III ^Miiia I'll itt» ftfifrltl. 

t/fis t liii-r fiiiii liiiiii liy ulil> li iiliiiit III ia iiiillriilMt#4 

fill lilt- iKiiil Isliini'iil lit lli«- fifuly. III'' tllfstttltiH , uhtttifitUtU, 

till ulillhiH, tttfth llUlitt, Mini ttltrlhiUi hinlllir I fti'i I mi 
KIM )i iiraliMildllfllf it IuIImI Hlillllhin 

'.' llir liiitil irif«lvi'i1 liilif Ih** .litiiiiii )l nflri tiMiiMia* 
IIkii I»> Hii* Irclii, iiidl li' III,; iMiatil Willi ^iiliun, l> (••Hp 
Vifliil lulu # A (/III* \iy llir (Mt.lllr |lliii-4 lUt" fU^iitt- piti*''9 
lull* llii- Ililtbttlii-B, mImii' ii in liiiivitli'l IhIk </ii/'i tiftil 
»t I II im nlllluHi mullet \ Mrlil< li lufcl . In Inf: i'|*itiiiril l.f 
fill II. 1 iittilm^ )■ rVlit Kiili il h'liii tliii li'i 1 I tililltl I*. 4 
i/i /'<! la nli'Oibril liy Ihr Liiliul* i|ll'l iiiliVij**!! JfilM IIm 
A/*i/J v*ftr/«. 
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$. — Tbe ahsnrbrnt Byatfrn coniiiits of the lactcnl*, lyiii« 
phiitirs, the thoraric duct, mid llic glands called cuiij^lu- 
b:tti' tlin>ii.!:hout thr body. 

4. — (f''<rnrf» nrcorpailic hndir^ consistJin; of hlnodvrv 
•r(it« nrrvotf, nnd abHorbiMt(<4, iotondi^d for liio kcrrclioii 
nr ;il(orali»ii of pRrlicnlar tluid!). Thoy art* dividrd into 
four olAM<f«, «impl<*, ciMnpound, roiiii^lo(i:iCi\ and riin>^Io- 
mrrat^ t thf oi*iflr» of j^lands arc >uid to be peculiarly 
irritable. 

5. — Secretion h Ihr proross by which Tarinusfliiida are 
separated from (he blood by in«'.-iiis of ihr fclaiuU. The 
MTrolionii are dividrd into the salint*, as nwcat and urine i 
the oleapnous n»» the fat, rernmen of the ear, &e. ; fho 
japomiceous, u<i bile and milk ; the uuicou«, as on the 
•iirfacp of meiubranes, v^e. 

. 6. SeniihifUjf is the fdculty of perception by thr con- 
tact of an extrani OMA body ; and this principle is fc^'iie- 
rally did'uved in our corporeal origans, but in diflrrent 
decrees. That inodifieaiion of animal matter, in which 
•cn«ation appears peculiarly to exist, is termed nervnns. 

T.«»Mo/Jon is ert'ected by the inii*<cular fibre con(n;ct« 
tni; by volition ; but the will can only exercise this power, 
through the tyiediuni of the nerves. Irntiibilitj^ \i the 
power of contra-tion, inherent in o«ir bodily orgau^, but 
not liable to be Intluenced by (he will. 

482. All tht^ senses of nnimals, and all their 
varied powers of nr.tion, iire exacllv adu|>to(l to 
their different speeies of existence. Wliat is 
food for one, is p<ms;>m to another; and every 
one iinds provision according to its natuiul 
habits. 

Every triinjr, also, is in exaet proportion ; and 
every provision of nature harnioni/es with the 
Gorresp(»ndin!; desires and wants of animals. 

Naturr's* nniMiniberM family, combine 

In one bfoelicent. one \a?t det>ii;n ; 

I'?en from inauimunni to brcalhiiif; mH\\ 

An llea.ven-<«'n"ecircd an HeHvcn«cTCct(.tl pHiBt 



A« f«lfbriil ACiiin tu tutfth, •m, himI «iff, i 
Tlir iMW^r IV'firtil f« f»fiit h wiUiromUllI rnf« f, 

A wntt4tmi$ itii«J« fnim «»U( li llii*r nMrr tfrfTifiK 

l*sArr*t l«i»«r W« 

4IK1. I.ftinirn« ilivhlrn AnftniiUd Nature I'l 

1 . Q If A i» II ij I' K i>» f MiimtnNliti), f»f which lii 

Mrr alrraily kmiwn tu miin iifNitft 290 «|f#tri)i'^ 

% BiiiP4, hf wlildi flirre «rr mbaui i,i 

$^. AMriti»imr« AnimaM, Af i^bieb tli 

4» FiftH im, of which lheri> ferr aboul J 
iipfrieii. 

6. l:«iiftrrN, «ifwhii'hthrrp tf^ 2,000 fpre 

Aiiil 0, WfiiiMA, of wMfh then; ire I 
ft]M'rir<i. 

4HI. TIk" firvt c'lH'Uof iinlmtitf*fl liein({4,«tl 
mnmnkalia, f'orii)»rfiirfi(U nil tliA^r tliat nut 
ihfir >«»itiif^; Ntiit hmi* wNtiii mi IiIoihI flotr 
ill ilii*ir nrtcfirH. 

Thrir Ixxltrn, for flir xwty^x part, are cove 
\ffth hiiir. Ill ijiintititv proportionrfl to thr 
iiiHti; thry iiihttlHt. \\vutn\\i fhl« rovrrm|(, 
ftliin of vaiioiu tliicktirM, inrio*tinc( >i fr;!!!!!* 
ilirlHon of Inm***, ar*lff'l Mpon i>y a <(\«l<:m 
riiit%f*I^K iitui l«'iulffiiii, wh'.rh tkxt put Ml mnl 
liy iirrvrii roiiimtintriitiri;( with the orgtfft 
%vu\v Hiifl thi«will of UiManiriml. 

'rh<*y havi* /i/fiMf, for Lifi:; ijnnei, 
Strrnaihi MuteUt, for Motlcm; and AVr 
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«|iia|iu9 divide's ninmmftlioostniiiMilf, t>r 

i^h guekie ij^tir ticung^ into «evni Qt- 

htcli arer chiefly trgulnted by lh«. aiiuu- 

sttimtioh of the f ef^tii. 

mates^ or animaitdiavini; two canine aud 

ting teeth, and riirniiihed with two pec- 

^t To this class belong wan, the ape, 

fauco, and the but. 

'^ta, or aninuils which have tio cuUiaf 

either Jaw ; a^ the tle|>kant, the alotl^ 

faier, Ac. 

0tt or animaU whose cuttins teeth tary 

to two. This order includes most of 
lidable rapacious quadrupeds; as the 

tiger, the bear, &c. 

ireit^ or animals which bare only two 
ind no canine teeth ; as the hare kind, 
ie, the squirrel, &c. 
'ora, or animals which are hoofed, and 

cutting teetii in the upper jaw, na*" 
the camel, the deer, the sheep, the ox- 

'/air, or quudrupcds with cutting teeth 

ji^w, as the l»orse, the boar, Ac, 

'<f , or aniiuah whose teeth greatly ^ry 

»nt genera. This order compreheods all 

e tribes ; which, from certain similari* 

tructiirc, are arrani^ed under the class 

;upeds. 

Birds, the terond class, constituting 
TCjced with feathers, have two wings to 

a tw4 to direct their Right, atkl a hard 
i. iThtir bones are hollow and Kght} 



vn 



AuMMiUi jMirnr. 



WM'I iIm V pir, ill t ¥rf V M'l*"! t, riirt^lf* fi«f mi 

licit |'.»<v tlfi'xi; li (li«> nil uiOi titf* If>i4t ri 
flIMt. ItImMV tifliiq fti)ftl»U, Ht f»ft>fiff 4M' 
ImiMI llfli> MrllllltV to •MMltlll-r, MM't llM l«'^!i 

itiiM'li I II h iti< ij Mfiiv*- ill Lii(/ImIi(I Ml llt4* 4|» 

Utlil |(-tfH- IK Ml lllf MtllMlhll J MImI l*^ff fillff* 
IfVf' ill IMlliMlHI (HmI |f<MVf< Ii4 ''I ltM> ^|lMMlrj 

|l f \hn Mff n'lMflinti'«ff 

A tilt'l 4 fM-el fil'itl; l| IT' H •* Mhiir. 1' i'llrMif I 
Nm (Mill htitl 1(1* Hfiil Hfiiitfiltf i iiM hhtrM Iff r Iff I 
ffif tifiH ffi IW I iif» 1111111*111 <ii lt»o*-tl t 
Mm f.liic IM j'liii • hi« IImIi* fiiifh t»ii<i nil t- - 
Al|»l f* ••MW MMtlly nfi}>:|'*'M \Mim' Ilif ^ >iiiiirl, 
Willi •'ir»-l7 tMi|il*iri>-iii 'Hill i>i«;4iid itffift^ 
Anil lt»hlMt t'>»M* n|i|ii> lilh lialiill i'l ImIMI, 
f fill rl mribf* int* •■••• li MiifMh"! ' ' 'iM'IIv, Mi^fti 

n f i»n«»i (if I'/if • ii"««'»', t»iiiMp ifMiiii**ii «kni 
Iimmmi ti»-i< |ii.tiiM« rMij*. im'hi 

'IU7 'IImM' III* ei* *i|l|».tq ti| liilitq; 

I. 'I Im' fli I iftifi ip^ OI |ii|iui)<iii4 l^ilifN 

• M||f|fll4, Vlllhllie, «M{/I««, fttlfl ll>iVl«-:. 

7 t'ltrf^ III llii- jiyi ttilMt, »|g |iil|l'i|a, IM 

rhin^. Ar. 

!t dn^tttt*^ fit IJM'iliitli kiii«l, ii4 IIM' 4 

{ffttlQK. A I', 

4. Ulrtlltf'^ III lllf' «trtt|«> bilMl ; |i4 qfiiik^f 
iiliit(fiM 4. X* . 

ff (Jittllftrr^ III III'' I'tiiilliy I'iimI i ff4 
i-mka, IihIii v". |»»»lii«lf/« u. >%■* . 

AihI f| t'tlQ^ttt*, Ml IIm- t||ltil t'lflr t'illil 

Jii{ifnit4, Imka, |il}M kliltil'., lii^liliii^iit»>«, i 
•»^a, it I 

Dm! frhfi th^ vmlMfir nnlihit* imh il* »-lf»f( 
'ItlMl |f(fili||b nMli liH'v !*(•<« I lip iiiKiploil mU r 
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H>, fif ivi* th<> rrumbtlnit hnrk for inirrrfum! t 

w« dip tliP rrmtknl lirnk In klntlrrtL hUwi\ | 

it^ hiian( Ihr ruNhy moor, Ihrloiirly wimdii 

i«, lm(h« llirlrillvrr pluiimgc In (hr floiHiii 

If, Ay t*^ n****^* ^l" )i«>"»<*liolit.jtoiU liii|ilnrc, 

t fAinor roiinil liU honpHnlili* rioor, 

II the known rnlU nnrf Itnd pisiifcdov lhrr« 

ni ttU (b(« Ir^iurr l>-r(in(ii of ihi* Air. 

Uwny ^9k$,\r nctki* \\\* cnllnw brnod 

h on (hecUir, and fnMlR hit yo\\n$ with binod. 

HAll»4t)t.ti. 

1, The third rlnns m cotmlihilod of Am- 
IT. Hioiio liRvo H nuked or sculy boily» 
(kI trctlii nml no linn. 
<>rr «rc four onlrm : 

Rrpdhi ; ns tli«> crocodilr » tortoUr, liitrti^ 
tS:c. 

Scrprntu: a» tli<; mttlc-jinokc, l)o« coih 
orivipcr, Ac. ; some of wliirli arc ImrmlcM. 
Mf0nic9; B!i llio Rirrn. 
AVtN/r< ; MB tornrdwB, iharkti A-c. 
), ThoyctNr/A r/ajr«of unimntcd beings, «ra 
I ; tlip inlui1)ilnntii of a dillVront cknient 
inaui but not IrNji wonderful in tbrir or- 
ation, nor le».i varioim in their fornu and 
I tban the other clusiird. 
tny hundred npeeie* of (inheii, W'hieh reside 
e unfnthoniable depths of tlie ocean, arc 
(less unknown to nmn ; and he knows lillla 
c real habits and economy even of those 
I are tbe nu>st funiilinr to him. 

, — ^Thr ry«* rnn irsrh but a Ycry nhnrt WAjr lnl« 
p(k« of thr PCA I nnd tlinl only wnrn Ifa pnrlWrc U 
And iit«rf«ur. In mAny imhi»« U ^»Yti»\^N\ \if^Wx^^ 
irlfkitmaHy pfflfn.Al Dtkttnm^ #A\«YM\\Ml«ifr^^«^ 
nirtd milM, wllhniii «i\ iuVpn^xvV^^ ^\^"«.V' 

R % 



,r»iid>"Tl , ,uw"w" -null •"' '„!«!■ ^*"'" 






,1.. .'». ''r ,1? i„i.> 1*'-^ A^^,,i i." '•!'"' M,,i, rtt» • 

«*/* f'v' 1,1. vftt ""' • .. ••««l''' _1,11». •'""• 

»•' '"'i I -"• "";' '.," !•" '";".»'"*' 



I. Thoiracift: Ihoiclliatiniipiraic by itie^Kb 
y, «♦ tlio prill, Ac, ' 

mJ, 4. AbduminaUi : \\iw- ttaviiig vciit^ 
I bebtnd the jwctnoil iu llic uUlouiwi, t« 
«, mdiinn, A-c. ' 

\Ql. lunccts, l\w fifth fliiM of unimafcd be- 
p, aie, iu uutii,v rex|K'cl«, llic auM rutitli-d to 
■ woikIm' ttiirl nttoultiti), (ui niTuiiut of ibo 
Riing vartpty of ihc ir form* and habili. 
riioH mtuialcuta, of wliicli » iljuunuud might 
KM. oil llir |iutut ufn iicrdlc. are m curinulljr 
Itennlitiilly, mid as ])Frtcctly formed, ■• tu 
tent nniiniiii in nnttiTt. 

Myrlnil. .>rnri>riirp< frni'H Inn pkrl!l ttnoll 
Burr -iim- 1.1 iiiii'lo for ihv UiuMilon Mlh 

In '..I. . . .,..M:.,i,irdn<.*'.., 



alor. mIxi vlfHHn^H'rvlKrirnlnRl'inrri tinil, CA«- 
^B. Hitll lnnii[l,v, nil nninrl 1> n> Inff* ui tbc idnr 
Ml. [<are«iiru nii»iimiil1iii-]» nru Icinu ai rcluUit 
ip lir dwwn. 

lOS. Illirf-tH, viewed ihrtHTvli w niir»i..«'-n(», , 
HU ttjpcli I'hildir-ii ro r('i>X'< 1 1 ilh ii li^ ' .ind 
^^MlfU "lid never, iri wnnlonnrss, lo'tf^ilroy 
--'-t ajiparcntty" inBignilieanr. ' Th« child 
idi g|>oii a wurra, or cli^'lrovi t'flV in 



^^ttdi g|>on a wurra, or dnirovi t flV in 



1119 iNIMATCtt N4TVAI. 

in citrpoml lulT'innc^t feti> <u |rail# IMift 
Ab whtn the ttuni din. NfJUmtA 



Olt.--Ac liiAttf»mr<» nf klnil tmilniiMit m tiM • 
mIimIi, 11 br»ttUrully i— rt bwi by Ihatti li 
•• Uw«rWorlilV' 

Klndnend rnn wno ihA Una rrnm hi* den-* 
(A mnrnl l«Mnn U\ th^ tnni nf mi»ii I) 
III* mlKMy hiMiri In Plllirii>»ndi van dmwi 
And bvnd nil tuilurt to nwwl IMljF*i W#. 
RlndneM cnn lure the r«Kl* f^ro>n Iwr Met* 
*Mldit iun-hHimi pUc*d, ronicnt with niMi !• 

Tlie w«rrlnivt^wer« rnin|iikmlnn«tr, iiii wImi 
Mn|w the ffll tyfrmii (fniNi her chnln iMibeniid 
llenMf nnffd, nrr rmvliix nir<*|>rlni; roned,) 
Fnrgft the fbrcf of hunicf r nitti of %lnod« 
MeAly rrr^lff ttum mnn hrr loiii-ivliikM fJMd 
TmIco Ion thr rhaMUfmrnt, nnd (if'ttijuit) 
NubttttMlvp tekp lt« cmuchlufto the dimt. 
K IndnfM cnn hnbttt, nny« thr imtnrr rhnni^r. 
Of nil who Kwint (hr dnf p« or forr^t* tnop^ i 
And fbr thu nilM, Homrnth trnin, i%ho <-fi>nr, 
The dnn-«-thr •lord — witli tMrr h> M A h htwur | 
(itndly Ihoy nerve (hee | nrrvf fiuM' li '((n imii 
When only hnppy belnjn inert tlirlr view . 
Ak I then, let itentler nooenl^i. Keoller lo'ikp» ■*{ 
Thethnndemof thy vok*e«thelii:*itiilMf.<(iirihliM 
4UU. Till' class of iiiAwtn ifi (iivitltMl iiUii i 

ordvi'R, vii. 

«. Cohoptrrrt^ or itinrrt> Imvin^ ttnir wi 
the two tupf*rior oitr^ hriiT^ (*ni!«lurvouii, 
furiiUlicd witli a struiKliI suttirr. 

t. Ilrmifftfvti ; itiscctt sinullor lliiiii flie 
cfdiiiffi with tour win;i!«! the two nupcrUir i 
oruRtnceouA, uikI tiir iiiiorior rd^^ct lyinfj 
upon I ho olhor» 

r. LrpidiiffirrA ; iiurrts with ftmr winf|i 
•f thill imbricattd wif li scaU* 



#. Ne mr $ f ier m ; iof c<€lt huvhig four wing* in. 

Iov<^ with veins, like « piece uf net-work, 

«. Hymtnoptfrm^ insects ap^reeinji^ in their 
anicicristics with the preceding, except that 
ese arc armed with a sting. 
/l Dipitro, intcctt having two wings, and two 
^vateu alteres (or balances) behind each. 
g* Apterot insects destitute of wings. 

404. Every imeet is furnished with a head» 
tennse, or lioms, and feet. All inseots, like- 
se, have six or more feet. They respire through 
ires on their sides, called spiracles. Their skin 
extremely hard, and serves them instead ot 
ncs, of which they have none. 

The head also, the trunk, the proboscis, the 
iters, the breast, the belly, the limbs, the tail, 
d the wings, are all objects of notice to the 
tomologist. 
See the proad Kiiint of the beet1e«nice ? 
VThaC ihioing armi bit poliihM llmba eiiehM««! 
like tome item warrior, furmidabljf bright, 
lila ileelly tides reflect a gleaming light T 
<>a bj^ large foreheod, ipreading horns he wean 
An high in air, his branching uotteis bears i 
Or manvan inch, eitcuds bis wide domain i 
And hit rich treaiurjr swells with hoarded grain. 

405. IVarms arc, according to the Linnspan 
Item, the sixth class. Some of them have 
ly two senses ; others, no liead ; and most of 
nn, no feet. 

They are divided into rive orders : 

1. btte9tiH€l w^rms: as tajte-worms, leeches. 
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tin* hj <*tiH-l> atsn llw!^ r«f air llit> *h*tt* vihrm 
otiTn.Tliv nIii'II »ii <-n«<,'tu>IIv |irriii<ivt-« ilirw, 
■4lnl-UM> liftwravivril «> >Mtiri-BiU'r Ih^Iiiu lt«|i| 
dn iM a Ihii fur tunilv \r4ir«; hwI t'WN iA«r 
iMpf; inimrnril in l«iilin)* walcr. 

Com)* am ilirlli jmiitiK-nl liy an iit?ii'(-l ullhln 
'MiWi: ttwl llittv ftruvi in Mwti t|uitutiiiv», «ii<) 
to suclt lirittlils ill somr mm. nn l« rrcHU itlsudf 
tttliahili'l hy men. Tlw Pti<>iHlly Ithitiils, n llic 
fxrihr (i> run, ivtrc thics r«i"'f) I'V i"rnt» from 
llitdr|>ili i>( that cm. Sl>i)» Iihm' ullcu |i<'t<u 
lui (III cum ■■rock*. 
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bote of bees and wuipt. The foim of Ibelr Bftl, 
, ti somvwliikt roolcal i and, of couriei the w«tpr« 
If raini, runtraiily off, wilhuut penelratioK their 
. Uudcr thii hill, there are mnoy Kallertes or piui- 
wklch coininuiiirate wilhench other, aud renemhle 
eet» of a rity. They go to (crrat diktanrei in search 
vltionn I and ihelr roadu, nhich are ol'icu wiodinc 
volved, all to roiinate in the uekL 

3.The ft Iff 1;^ of Shells is called Conckohgy. 
* are more tliuii a thousand species of shells^ 
liey are separated iuto three divisions — - 
paivttg bivalvetf and univaivrt, accordingly 
i hliells consist of many parts, of two, or 
VN/jT^tf part. 

tltiHUvti consist of many plates or ahclls. 
^ted in some species like the diflercnt 

of a coat of mail, 

a«/ve« consist of two shells, connected by 

ge ; as the muscle, oyster, d'c. 

d the Univalves comprehend those that 

a regular spiral, which is a numerous di- 

I, including the snail, periwinkle, dc, and 

also without a regular spiral. 

,— Pearls are foand in oysters and muscles. They 
Icareoiu concretions, formed of ihe liquid of which 
ler surface of Ihe shell is composed, and are aa 
of accidental ii\iury to the shelf. The Chineso 
le the number of pearls, by catchiuK mu:4cles, and 
mtiog the KheilM i nnd then replace the muscles in 
Uer. After i\ certain time, on openioK them again, 
licover pturU attached to the part injured. The 
ace of the shells of the^e animals, when chemically 
iied,4s found to be a mild calrnreouK eiirih, depo- 
o • qiaiis of net- work, composed of animal natter* 
itaioi; matter, left in the tracks of suuils, is this 
abstance i which, when deposited la itcata alMvt 
iotb«r, hardens and forms a sheila^ 



kMI« ai"** rtiiMi'l ill IRA •hiM4 iif tbft Mirlli, Ibf r^iuji 

, 40P. Tlt<% p(»/^j»« U Nil io«^(it of i Mfid 
j«|ly-likf nuliaiHULfl, It filoinkfi i»lo « r 
|i(NiH tipfit, if dinriiibecl; but, in it« m 

form, JH ti lotig III tit}, uritl lm« h fitiiiil mil III 
iVem wtiieli <fi{ilit or ten luA|{ irinu ura ji^iyi 
til fniKe w»riii« iiid otk^r iiiirrts, 

'ri«a yumig iMUtf friHii itft »i(la in n turiii 
iNMiner ; but, it i« llm waiiclerful t»Ni)Nif 
thin iiift«el, tbitt if cut tiitp miy number of M 
Hud iu ttuv ilirtictiou, tfAi^h |mil iviU biwi; 
imrfttut ptM^ptf iu itkttil't 

li muy tivnn bii tufMtiil in»lii« nut wlltioi 
Jurv i fiuil tbtf clibmemliarml imrtipf diib M 
will uuitu witti tiiosii of nnotii^r, nni mA 
Iti^ilHrt ji(ily|i« I ^ 

60(1. ACtttr iiiHM hiii ^%ertB<\ hi* eyai ta 
ilia uroiiHast iiiHtfi.tii, lia milt riiut, on Mpptj 

iif iUmu uiit iioi aquHl in bulli tu ibn ftiii 
wbiiili liarttii vittw witb bi« uakMl t^ya. 

LuwKNHOKnK (alU lit ofiMDarla flpffi^ 
HiicniS(*o|iM, of wbirb ^7 Uilllitiu« would oi 
f i|u»l til H uiit«<, mul lour uiilliiJiiii Iu a i 
Hiuiu III' duiifl. 

601. Vet, euih of th^bf HiiJmulrulw hi 
oriiHuiiail body, iHuviilml nilb u bf«rt, | 
iuua< Iti4, ttlttiMU, arleri«'tt, hihI vf iob } iiiui 
bloott MmfiMbt-r Huid* tnt!i!tiiig ibriiiijib ftfc 

Tliair vij^nur anil fiowtiri of tii*rion $(t0^ 
ntlj luf arior $yt!^ to iboiia of turgor «|iij 
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M» of h«*«*ii Mild wnfciiM. 'I1ir form of ihHr ncNif, 
U luiiir^liiii I'liiilritl I mill, i\( I'DUHH"! thr WAtrr, 
ruin*, run* rimily urt\ witli«Mit |u*uririilUK iheir 
I'liilfr tiilM bill, thrr«* mir miiii.v unllriira ur |iitii- 
hlch roiiiiiiiiiilritic wlthntth iilliri\«ii(l rrkrmhin 
'U of n ('i(> . 'Miry nil 111 nrrnl ilikiniuva In »i*Nrrli 
«)onii| mill ihfir iimtUi hIiuIi uid vlirii wludiuf 
iheit, nil If luiliinto lu llu* itrkt. 

Tiir itinlv of SlirlU JM rnllnl ( VftrAci/o^y. 

irr iiion* IIhiii n tliMiihttiul hprrirHoriihrlU, 

•V Nrt' M«|.utruUMl iuto iliir<* «iivi«iuiiM-- -• 

t?iT#, bivi9ii*r$t m\i\ UHivaiiH*, urrfirtliiiftly 

%\\t\U c'uiiMul ol* iNiiMy |mil:t, ol* /iTfii ur 

i^/i* |iHrl. 

tivuivrn roiiHitit tif inmiY plntt^a or iIm^IIi, 

Ifd in «t)iuc* Hprcim likc^ llu* diflrr«ut 

r t co«t uf luiiil, 

r/rr« iHiiuint of two Mlirlli, ooiiiiroUd by 

>; na llio iiiuitcle, o^^atlci', Ai\ 

lilt* I'mvuhn couiprrhcntl tlioae tlmt 

rt^ltulur niiirnl. \ihich 'i% m imuierouH (lU 

inrlutiiiiK tlio Himil, periwliikli*, Ac, untl 

Uo without A rc^gulur aiiirtil. 

• Pistrli nrr fwuiiil in t»yiil<«ni nml muncka, They 
irvuiiM oiiiit'iYlloiii, furniril of ih« lii|uiil of Vkhlcn 
r iiurAiv<« of tht nM\ U foiitiiiMril, mitl iir«i ah 
r iirfWIrutiil iiOMC.V i(> ()t«^ i>t<t*ll> 'Hh^ CIiUima 
llir Dumber of pcnrU, li> I'Mtrliliig nuiarlm, mitt 
li»|[ lilt* hhrlU I mill ilicii rrplnrt* thr iiiuaulfa in 
r. AHrr n rritnin ttmit. on ii|>«>iiIiik i)it»iti it|AlUt 
^vrr pimiU uKtirliril lo llic |iHrl ii^jiiird. 'I)i« 
t of Ihi* klirlU of ilif^kt* MiiitimU, nhni iht^iukHll.v 
H«4» foililtl lu lii^ 14 iiiilil (itlritiiMiiiK mull, «l(*|»o- 
i tnA^v of iirl-wui kt ««oiit|)oii(*d of uiiIihaI MtiUcv^ 
luf iitnilttr. Irft hi ihr iinvU ol[ ^%\i\\\m« \^ vV\^ 
m9uiir»*§ nbU\ whnx tlrikunUi^d W tV^gAt^ >ii^>(% 
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<M«mlbt(t| yrl iUt^y tiHiVfi itlMtiit with hiGOMcn 
liti* rrlnllvc* vrltx iiy in lltr lluid" llir^ illiw 
wIlhiMil Ilitri-CiMiiit; Willi riif'li ttthn, 

AO:i, IhtNiiiii (iivulnl nil iiiiiiiiiitnl iml 
Mitn nUiyrW Hti<l f-niiiplM iilnl tiiiiinuU. TJi^ niiij 
lth« tllnur wlilt ll piiqarqM nnlv ItilltlU or 

|imvrrn tiriiiiianiUti (oiiliin ti<>ii, Mild lltr|ioi 
nrHliMOiliiiii; I'imhI, li« rliiilk hIi^uiIih tiiMlPitt 
ttllil ll|i))rntiiiMliMf( it til iKMiiinllliiriit. 

'rtif« hifihilhlt hiniKl in ialirr)i« roMPiliit^ otilj 
n Imic hllril wtlli wulrt^ mihI Iimq \m M|i|irttrMi 
iifiuiintMl |iiiwri«; billy wlirtirM ilnl or priik 
vanh'ttvln hihI ulirw^ il« ivriUihilihf ; ^liil# I 
viliil |i(iwrr U MUpftorfitt Uy I lie unlit Ulifiii 
%vltic*li it rrri«lvrii iIiioiikIi it« C'xit. 

AIM. rioiii nnt'lt RiiM|ilt' uiilniHlNi wci imcr 

tlifnntrli iill lliii ilrf/irra. tiji to tlir <'o|ii|ilU>lli 
lUMJ foiiilHiiril jiowtT^ III lioily himI tlliil<l| 

M4Nf 

Tlir liiilin MM* krpt u|i, liy tin* iulitition 

lllll«f'|r«Jllt N<l<|l|Milllll llllillliilQ' hyntll'*!' KHIM 

li»l llrl|^illf/, Drnii^*, •*( i' ; hlid h> VtlliOU^ di*gr' 
til' liiifHliililY In llmtir Hrntr^. 

'I'lir hlffiiil fill irnnviiliiiii ritrtilntrii tlirnti 
llir liiMK* ; mill lot iM'tioii iliiiiii^^li ilir niu«r 

of tllr lirui I ; ^rt I rlitiiiq lllkr jijiirr \t\ \\\v v»ll ii 
kImihU ; lllr I'iiiilMirlliUI i>l llir IIMurii'^ llitr 
liir lw)l|i<4 ; till* iKivon rnllVry llir ri|rr| of I 
liirlilnl urfit-lioiM III fill- liMiin . umi lli<'ir |> 
tllirn llir lini llllilM'^ IHiWf lU 111 urll'ultKill, W 

uiiil jiitl^nifiil. 

AOri. AIiIioiikIi niiiMiMU, m {rnipinl, iir«« pii 
•iffiitly dlitliM't Iroiii vrn<:tHlilr«, ^at tilt |ii 
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ttons of nnt lire are so miiiutr, \\u\t tviwy imi 
maU arc hut slight! v rcnioxrd fVoin vc«;('t-.ih:(M, 
haviiijyr iiol inori* ihnii oiio or two ^(■il^('s ; iiini. 
Hit ill sioiiic hh< 11 (^li, have not vwn llio |iii\\rr 
iirion>-iiioti(>ii. 

B<*t\UTii thi-H<* nn:! in;*:}, thru* is h KvMi'ur 
siU'oo.Hsioii (if thai niiiiiin;; uiid .s;i;^a('it\ which 
art* iKM'cssnrY to prcsrrvo aiitl sustain IilV; V't, 
bctwern man and most otiu'r animals, tlu'ir is, 
ill iiiontul rapacity, as "icat a (litlVrntce hm be- 
tween some of thoso \\iu\ ve^ctablrs. 

Far a> rr(>Htion*ii ninpli* riii';;^ r\t4'iifl*i, 
Thr $vnw of Hninnnl, in^iit:il pciworit, ii»rrnd!i : 
Mark, how it inounuto muirit imp<*riul rnrr, 
From (br ^rcrii myrladi In (hi* |in)|»l«ul f;raM t 
MMialinutloi uf iii)(ht« bftwixt cnoh wiiii* ntrrniie, 
Themolf'ti dim riirfiiiii, and (lit* \u\x\ bfuin : 
Ofcinrll, tho hradloiij{ llonfM bftwrrn. 
And liuiind Mi}tacloiif« on iht* liiintrd grorn t 
Of hearlnjc, from thr lift* thiit tllli tbi* fliM)d, 
To (hat wbirh warbleii thro* the vernal wood t 
Thr ii|ildrr'8 (ouch, how rxtiuUllcIv (inr! 
Ferl« at each thread, and llvm aloiif; ihr flnr : 
III Ihf nlre bre, what urnni* no inbtU tnir I 
from poUouuuii hcrbit r\trac(ii thr ht>aliii|cdrir : 
How Instinct variea in (hr grovrtiug Nwiiir, 
Compar*d, half-rrnioaln); olrpliunt, with tjiinc ! 
'Twlit (hat, and Rra«on, what aairr harrier 1' 
For tvar irparatt ,— yet for e^rr near 1 

rora. 
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%,^09. By CKiemMtry ^%c atrn-tain th» in|;r«- 
5|^QU» componeiil |mrth. or lirtt prinoiplvn, ai 
*^i^ch all kinds of limit rr «u-o coiu'utM'il. 

DKl-IMTIONS. 

I. — i}tfvmp6ti^tm hnpl\o« the brpnrntion of lh« «U« 
^irnUry ikubftaiictt of whu h nnv coni|H)uii(l •ub%uuc« m 

2.— /*ii/i'«rintfli«M Mf^inM the iiierf mrrlinr.icM wp%- 
ration of iKHtioA into inualUr otiCK» wilhuui b«*inf[ dccoin - 
poird into its vlcmcntary ingmlifnti. 

:v-->CArffiic«/ ^>*^fM aft'oMit proof tbnt atoint arc 
rouiptnindcd in dittVrout furnu, MhirU coaJcscq aiij d«>vt- 
tail togcMher \iith more or li*^ facility. 

4^— 'flic st^Hihlc ntoinft appcAr ci//r«i«7r</ or rtfirti**i ac- 
rordinfcly an thcy|OrAin«e of the media in \>Uich tht/ 
ttr« placed, are more or le«^ mutually alfcoted. 

ft.— llie*\ih«tanr«>^liich decumpoVen niiothrr, u caUtd 
a chemical trti^ or t^^ay^Mt. 

6.— If a Mih bedi5«olvcd in unicr, i( is vaul to l>t In 
f l l i rt im, and the Mater it railed the menth'^tim, 

7.— When water will d\4!«olvc no more of any- jiubitiuice, 
Iht water it said to t>e trntnt-ttteH. 

8.— If we would exiroct tho unit, mp miiiit ct'ayAtttt0 
%ht water hykeat, with a utilU a retort, or iilrmbir : and 
if the vmfKmr fi\m\ either of thc»o pn^n thrminh a »puAl 
tube or trtnn, to (hemviirr, \vc nlmll have tiutiiUti 
wnter; and the xalt Mill remain in the ttHL 

9.— iSfdid Rubatnncet are rcdurrd into po^drr^ by hi- 
Hiraheii, ftrfferJiMMMi, and UhiftiiHoHi brittle Mibiitiinrtt% 
are pulverised by meann ufbammrn), pr»>tit*« and mur- 
tan, utonas and nmllera. 

10.—TM iaparation of the finer part* nf hoiiic» lf<»m 

the j^ner It perA)nn«d by nteaUH of s^n/i or trashing. 

" 11.— >fUrrnlioii it a t\ner ii|ie('l«« of idfiin(r» pniorw«»d 

throu|ch the poret of )>aper, Itnnnol, Tinr linrn, n.ohI. i\( . 

It it employed only for fi'pcualini; tiuidi li«>ui ••tluit. 

18.— fVntii^ or tha nulting of a lolid bod} , by thi» a^ywu 



sit etiMHUiMV. 

nf llMti remiiritH, ttrcwirdliiK to thulr fi»vMM 
HkUt uf diArvreni kliiflt Mroiig: iMtoufti to < 
lHil4« ol MrthHiiwfirH, |t(m<«tlttiti, or h Hi 
mmI |Nuvil»r of blittik Uait, iir lit' blfti'W-leKfl 

WAMt but in oihuriiMiM ilit« At^ttil iiititHl iiii 
lit A i^iinHiiit of Ml' I tiif iliii iiiii'|iii!io tho 

blHillil mU ihiUloW, Mlttt Hf|! rHUml t'l4ft0tt, 

14t*»if/«v-y'4/«M urn tibtid ruf difttviiutf 
CMitl* or lump HtfAiuHt Hny |ti(ir«» ot ur» or o 
i»< ml H Ni Ut be Mftiutuail i toiil wlosit uHyufr 
HM UimmI iMlVAil of iHiioiium Mir, til* 
ptiNNPfiil. 

Ifti-i-ThA vArtoui il«iffr«0« of Am/, i»r 
wUioh AT* rAf|uiN»il fiir \\\(t |»0rtoriiitiiui> 
MMrAtluHNi r«iult«r it iirttHbnury itmt iiiu i 

HllO b* flQ«MKlr<l of ^fitlHtUHf, 

|0,r»-|^iiiiiiilrtii coioiiiimiiiiiiti itr« lutoti 

fltM!n(}0tl i»y till* AfOIWy of |i>iWtfra, i'ttitmi li 
AtlTADtion Ailil n«|tlit»iiill, 1>iii in iMllti miui 

MiHii«|iiibiliiii»« o($ttufiHH ill liiH ttitiio* of 
|)oi I'uliiiuiiii of ihn inodia in vviiit h llic y hi 

17- — Wlllttt H lU-VV hllllBlitlli u U IHiitllHHnl 

bliiAiion Af two otimrM, tiir ti|ifi'.iiiitii in «'i 

WIUIII tl)Ht HIltiaiHItUt* \% fll:rii||t|Mltiml« or n 
IHmMtitlttsiltii t>V lllfi ttii»iaiUI|( » lif 0(it«r vl 

|[i» o|MirHtitiit U tMi'nitfil Jnuijf»iM, 

\H,w-^Hi0m0Hh$i'ff htHlim 1*10 lliuhn hIi 
itioft«rn rliiiiiiiaii y Imtimtui ultin toti«:(uiti 

•IfllMtilltk. 

Itfi — .ittitmii' mttiiun jiriuluiit^il liy |ieri*iui 
Of by ifiiHblVi , ill tli« <'UUM' ol hII Uitt vh 
tin*,' And imlorli*. 

tfO. Ttimp$tHtui0 %\^i\\^^s tliD varitid Id 

lulu** of iltlllklili.t HllMOIr Olillilill, wliuli, 

titttdiktiiootf of ill* |Mrtule» tir titiuiia \\\^'fp^ 
of liodirbt 

ftl. — lllltiirtsiit liodink liiuitgts llmir hi*! 
l«rt*ot t«iit|»«riitArtik or «tattir»^B of uimtiiit 
literourv, wtiich iMnwum » hulid At hIjouI 
FAbnuihiilt, lMiil« Kt Htioiit firtoxi «ul|dtur« 
9mi AC 'JItli. buiU Ai ft^. I Mlisr UolU At 



MiimT/ tit 



MftllktMMMMm i»flN whhin whirli It mmmi 

|^ll«MMHMi«»t«pMtw«%.. .amotion to thciViiMiff 
Ml^illiifrmiiiialty 4hnlablitd tnrrcv of mottQH it« to 
Mr iMMTutyt, mM to W 4«itroyM liy rtth t>m * • 
■ ■ H iitWwi , wy« N, lik* rMUtMHNi» it m liiiM M^o* 
MM» •fimrtiiiirwltli mutlon, Iral to nAiti'M^F 
|MNi«rmlhaM; MMlliMit|r a tartalioB of |i«fcUlMli «l 
wwiw il m»tttm withowi clwuift »f yt«Bi Jt p iiiiiin 
iBinr p bo po mewa of intestine «iomlr motion ol^lMn^ 
lll^vlitiicowtimwd or mcf*lemt«fl, |imdiioH «tt Ibt 
at . pl waow M i m of ncft te r a f d ntomio hmiIob •r UmI. 
B*^Orif§$tMM^m, hen^vUnrooreoi^of Mitltf 
il Blimilo motkm, in eortnln connvotioM wNk* tr 
■Itat'toi tht ntomt of th« •nrroiiwiiBf »tdl«; fai 
Ml tiM cnttaAHifd body ii pinreii. 
|>p» H itfejinwinic |irinci|»let tKwilil bt romonib«f«tf. 
^iWhUmUJlMidi «r# OMiiltJMillMW ^ Ahi# (#r » <■ ! 

[^ ffl^ t ti w Ai artm . orii^ /Hm th€ metim v Jbiit« •r 

MUt MilM 4«niinr« if m^tMmft Miff liWm f A« •ifff'lili 



1 

4« Jmi iksLt tttt taltA art fowikinaH*nt 4/ im Mtf MM 
hvraillAMeir, enIM #*# A«*t ^ M# Mf#. 
#iiy JmMtiMf^nav Oavv, in tht proliminM olMor* 
«)oM to Mt S/MMwIt i/tJkemisty^ iMMitiAiUly o U orvn t . 
ift^l^diit foMM -mmI ifiionmnfoi of tlio Mttfir ftnd 
ihttMMi of tlM oxtomnl world ar« almott l»Mk«l/ 
iriMM|r«iitkfywtln«'tttM of rontloiMd alt ^. 
bt wbolt turfkco of the earth even unde*-''^ 
■■i*-»A t edn» bgr tttoiiturci nod It 
rumit Uk t a i o M i ni oe 




lA *K. 



'f 



314 ffHttMttTKV. 

Ill iii« fi.iiiik ut iirj|*i»i«uil liU itliiiiitiuty iWi'a^, Mil 
«,i» iK^iilvml iiiiM iiiiti|tMiit« iiKl(i'»H;i*lrtf I iiiitl iIm tmiiB 
»|L.i)iriiiHiy kiiiikiiiiiivk, lUttuFi'iiily iiprMiig«d, iiw nm^ 
irtiiii'>t \n \Up iumi fttiil, m Miimhi, mul tmii AwgMiiM 

111 iliu IliiWi:! i ill liri tilliKi ill ulilfiifiUf lltti ItllivHiififAm 

• if luiilil iiiiii Iiili;lll^i III d 111 ailllUlut ii|itfMUlNUp 
f li<ili(!i» III llii ii'iiii« niili^i iiiiMri aillii-lii|ti:ila liii^lIlK |||i 

• tiiilti'Irl'b l<l I Kill, iiiii I I lilt ri I I'll llllii llltllHU) vkWt 
il>l I ^<llll|t (lit: illilliil, n.i .tn In IlL'lMlilU |llirr«'lllilli UNrfbt 
uilit iillii|lli n ail I •iiilliiii>iil ililil l^liinfei 4l-llil dllif I'ur- 

iiitU- itiiiliuii till l>iiiitMl li <iM iiiiiiLlukii «til»niMiiriih| ni* 
Iniiia iil'i'- liiiiil ii|ii>ii 'iiiUs, III I littiiKiil, III liimlit III |1|4« 
«i|>|M Ml i iiliil till. |<ii.iliii liniia ill lliii iiiMiiMul, ^isKul4lili| 

Itiiit illlllllol |liil}liliiiii « •III- I iMMCllill llllii \niV^ |ill|l|B, tllR 
lii.i.li-. nllti.-:!'! vii.iil I.I III. . )i|ii| •it'ita ul ( iMll4fci| ilfu. 'I'u 

ii.iit, ih.iilitii, llit-.ii ilii- 1 iiiw it •liiil i iiiii|i(|»iil»«l liiili* 

lltlllii iifij III iir|i|ii['.i: lilt III, i|i|il ili'ilili •. (^UliUiItt IrilVlillllMI 
itl.li iiiliilllljil ^J |l| (|f» |il|(.liiit«.i ii| I III llli«||>t*' 

•M»;. 'riiit Mill ii.'iila iiiiti t^hLiil ihiii than* W0fi 
liiii fiitu I luiiii'iit.i, III liiii |iiiiii'i)ilc«-'-Air4 Wuljifi 

I'.iiiiii. flint I III' 

lilt, lliiiili'lli^ IlilM' iil|(lt\fUil lliciact fiiUr «ltf« 
iiii'ihr« iiiiil limi' ilici iiM-iiiil nOuM' rlnuiPHh uf 
tltii.M- ilthiftUi, \ I/- (K^piit, llv*li'n^i'ii« Niirtl' 
f til. I Itli.iliir. Ciiiliiiii. ( iiliiilr, (III iiliiiiiii |i|ii 
MiMi) .'Mil|itiiii . rtiii-)]itiiiuiJ, iiitia li'iUiltiiij mimI 
I \M Illy t i^'.lii All iiil 1 

('/■• I .\llllMi |ilki ill Al»t Ih liiiMT flillllil III tiK ll I'lllH' 

|.iiiiiii| III IViiimytH III .i*\'l*k aiiil ttAygeHi hUIi-Ii tffi 
|iii •• I I till ill rt ijM«iiiiit aluli- liy I ii/nHf 

\'i ^ I I |l U liMiliit til III. u t •lllt|iiilMill uf ft-i'^ifM AIHI 
//. ■/> 111; kf« t 

I . :■ ill |q ll * iillipiiilliil lit llUtU iIiIIl-ICIiI «I|I|*I«I|I »t| HMV 

lull. .1 l.aiilic I'uu nJ) ) 

.tiiil I'liii ia liiiiiiil I" i •iii-i«i III liiaii. it$umtt* mittum 

'-' 1 Ilk' |iiiiii« iif liKiiiii iiii. t lU a|iiiii|fVi| lillii lIlfM 
•tiolliii I I Ulihto. ti) 'tilt II pAVk Mi»7<« af * !«»• k^lHialllt 
III *i.'i,/|4 tojtli ll . iiiii|iiidti t|ii niiml kHUMll (Nirl ««f llM 
||klli> ^iil)i| )iiii|)|.B, hIiiII III kiltnll MlMMiaii VMmIII IIUAI^ 



IT»T. tlt( 

hHieil §utm is finm H fStwmi iMr pftrti ut 
wHh diAculty, «nd c«uuiot readily bt nadt to 
r MptdNUioDi Mme tolid bodies yield to fn^ 
. do not recover their f(>nner flpire wbtB Ite 
BT force it removed, end these are called MA* 
BdK others, that re(;ain this ^orin, are calkd 
lies. Solids dititT iu tiof^rcvs ul' htsnimesti im 
degrees oi'iyWiV/y or tttrt^yj^^H^yi iu ditniii^, 
weight atfontcd by m{\itA\ v\ilRiiio^i and irh«& 
a ate rtifitkir or «rvil4i/luf«/, in ibe nature of 
la. 

MuT class coDsista of ttqmi^tt of which there art 
n varieties. Liquids, when iu small massesi aa« 
spherical form \ their parts |H>ssess freedom of 
hey differ iu deicrees of deutity and tenacity ( 
ind degrees of opacity or trau«parency. Tbqr 

Lre|:artled as incompressible ; at least a trfiy 
laical ftin^ i^ required, to make them occupy 
'cptibly smaller. 

•wcUfs, elastic jiuidt or /r(wei» e&ist free in tbo 
V i but they rauy be contiued by solids, or by 
fluids, and their proportion examined. Thair 
easily movc:\hle; they aie I'ouipressible and 
i\ and their vuluuic& nre iuversely, as tbo 
mtpre!t>>:n|!: ibcui. AU Limwu elastic fluids ara . 
It, anil present only two or three varieties of 
ley dirtVr materially 'in density^ 
ides tho^le lortu* of inattcr, Mrhioh are easily sut 
experiment, and the partn of >Nhirh may bo 
I a^ iu a ittnte of apparent rest, there ara other 
katirr w liicii «i» known to us oidy io their stataa 
whenaoiiuiF u|>on our organs of sense, or u^oa 
Iter, and which are noi su>oepiible of bein|r 
They have been sonietiiues calloil Hherwm 
, which appears a more unexceptionable namo 
mierahU suhtiatwifs. It cannot 1h> doubted that 
Mtter in motion iti the sptico between the sun, 
and our globe ; thmigh it is a subject of dl»> 
hothar suocoaaioiis of particles be andUtd ftw^ 
vonly bodiaa t or motloot commuDtelid \f 
ptftfelM ui tMr TMall^i vU Wiaialgii I9 



tl^ caiiMirMi*. 

Miii^M«4v« hufulid* III Mili«i |iiirUi'l«B. |PM«f\i«9 Wttl« 
.iilt'ora, •lOior ill It* itnliii0, m Iti |u filf«rlltMi«, fiitlii MM" 
Uiiii . (%»% il pl<Mliii«'« ililtcipiil vllvtU l4itUMl MA9 
mut\ ilill'iiittvl kiiiilv lit li^lil 

50M (Ui.niiii>. miv iimiiy iilidiiiUtii. U n ltM4* 
ikniim III' lliril rlniuMtl 111 ]irliii'ifilci, w-hli*h» iMMi- 
^l■.^«/ wllti vuiiinn iiiuUrn. ))iiiiliii-cifk tilt* fel*llnHf|llll 
of hctit , ImiC. ui'i iiiiliiiij, III lltff (liiMiiy lit' Sll 
llirliitril |'hilli|ii, (iirif i!i till iiih'li i liMiiriit, Mill 
nil llin |ilii*itiiiiiriiii iitr uiiTO i*lti*r(a ti| Al'iltiltf 

Mm I illN« 

HAi 1 lliiiU. mlvn lid, U ilinrr|i(lM^ iif two V4rt«lU| 

•it iiiiiiuiii (1] rt iiiiiilini iir iiii|iitUi« of mi «{{A''*N('^^i 

ntiitll iii'i f|iilitit« II li* niiniltrit Kb ||Ui'ii ill r(f£(ct|Sl tu IlllVK 
njirifffiili'e ; 4ltil ('4; 11 liinliMil iit \\u' iifiMfli uf All ^^t^H 
gnlf, « ii-:i!ril wltni niiv illi|iula».- iiiuli iiii> 1 iniau i*i|l|Unl 
|iriiiliii rt ii.iliiiiMiliin (III I liiiiif:i- III |i1 11 « III lliii ai^|[r*|[4tA 
mill tliMU 1' (III- iiiiiliiiii, nn liml, li\ 1 ii iii llmi, lliu l|ll|>UlM 
Iri'iiiiil.i!- : I- illini llii^ liMiU III llir lliultinl Ut Unlll «lf ttl 
4 Il|tl|lii||.-Ill .iliuii • 

J IMiilitiii ••! Imlti kiiiiU. «itvi 'ill n l'!illli|ia, foU 
lliiiira fiinttitl n limlv. iiiilil il liui tifi'ii liil|iiillp«l Ul 
I lull air 1 1 I'll III >lf!.L,i ' >'.'*l* =* I" I Hill -11 I. m luin tuTii ililnlilll 
•II I 'tililllr-ll llilnil^^lt llli- nil tllitlll III M ^11 ti il .-• II iilii-l j#|l| 

• ml 1I1I1 |i|tv III llii' ii|iiitlii:iiiiiiii ••( III. Il ■>>. Ill I. II iniilui 
<«f iltiiviiiH itf^girMiili-) uihI tiliiiit' \f\\\ ••If I nil I I |i^iliU 
til irii'Miiir^ ailit ililtilaiilig liit; iiiiiIkhi, i iIh |ii.i«|ii||k|M 
« niinf iif nil mili'llca ul iiiatrii.il |ilii-iiiiiiii mi 

\ Miilliiii a|i|ii-iii.i, lliiiiliiii. hi I tiiibllliilr tl|« llff, 

(••III i-i . Aitit iiii»-i)i \ III iii.ilii I ., ciii.l \s till III iivr aiiiil III |||# 
'lilvcia* Milllfi in lUpuliiiil, mill llif irUiUvat |i||aHtf 
■iirim 111 liiiili<ia air |tii« n-aiih:! Ai li m \n mi Ag|irg4lM 
hy iNiitlitiM, iM li^ liii|iiiUr, iiii itml itiiiiii^.li uiriU«, 11 iHill 
■«klul«« llir iilijsi 1 ul' l*Ki/tUal /'htl"u>f'hn. miil, «■ II «|. 
Icii §■ tiitii|iiii|||i|« M ■litiiliii. 4 III Aliiiiii, it !■ ii|» «|l*liil 

••r t h0mttHi /*A«liiiM|i/iy 

4 WliBU |i«r«MiMiiHi HI t oUiaiiiii ilii«« imf |iiiiiliu'V i| 
•«|iimI i|imnill.v ill «g|rii£Al^ iiinlUiii lit • |iiiiMiiltiiii«|i 
•tMiiK« 111 ittkiB Ml III* «ggi»K«t«i iir nhau lfi«i «|lullia 



Mid OB mmitU, t 

hM t«« |4mb u( wimA an HbhMi tasMkMv 
^•ftlw urilw ktuiiN iH th* trM mmI «••< 
«vm|Mnl«l In ih« ywitiiilM W MM, Mri 

MiMiilratMl, Niia Mi )k»kM-otMnlM Hi Nm 
«lt<l UwnKtmidtliw*, M utiuliM u( mMIm. 
U|t>>Mi nmliuii imiJui'u vartuw |>li«« 



ti« >li<Mri*dt tliui. «... , 

hwit MtMktF trUtiUy iiup«H( thu |MtM^ 

«nt ii tba Kurrvuiiilluf ninlU, MMtWr ••■• 
I MM* littB Sittdn. u) w«i-l«MlfaM gawMm 
AmtkIuf iim, and • htuhw MHbnltali, 
I ibi ndiiitlHf paiitr* rf tli« t/mmmlhig 

- '■"'■'»$ asm mi 



MUl prodiK'iiiZ llllitl* rtitlAllunl uu Ik* KM 
I mi) ipM«, inrnh}' ainctluf ih* bwtm rf 
*«1 nlih iku niiJlttm. *ilih ih* (MFrapttvM 

rilan "'A •wb d(fr«f of numit ni«tlw 
Mlritr.v 4iu:lw nf )>Iii>hupmiik i Uiu> IM. Mit 
110 liPBt or auiiulc iiiuiwu I" otbn Wc. 
It mid tiqiitdi, U}' Dtntlhic oiltl tlivllbrll "r 

I, hci1>IU« «iiliil4 i Hud til* lUSUtluB ut 1)*H( 

luu oil tuvlini-viiiivtrthiHM uwtUr, wtwti 
I I'liri vf MtDUi|ih«rla «lr, ■»l|dI(M by 
v«s Mil wImi It talM inliiMil bwi mm 
r, *>iliilillitd by niiiibH*iifu, vri«dUC«d in 

ltiiii'iM«i<'U. gUf (iiil lifit. Mill Ht-ilM lh» 
Hilt. PluUiluU .^MWli'' 

uiy l'"i1,v (Miy* Sin (I Dftvitl l< wb-ii, 
inwllarvoluni* thnnlicruiti tl U *vM«"i. 

ll( (Mftt niWI bnv« i\|ii,p.ln(|i»il lOnAfil* 
b»ii III* ImhI)! U v^iHiiiihd by brii, li 1* 
I ibiil lu iKirIt niiiu \\»\o 'm»'»,\i-i Tmiit 
V ImmMUil* miiv- uf the flWimniMin if 

«■*■«, <Wd tlM laiM ftf iM MMInUlllMUMI 



nil.. ^ nil Hi4li«t MttK mMy tt« •n«4» tt M*-k:«|Mb n 

Vl.i. ifliHUlli I., its liftiliflbCj II |« « |<t.lt«»l<U |Mlkv*f«»# itlff 
i«9 •■i*ti (i<iHlt-U* nic |i--».->t^ai.t| •«! ii|it«>Hf|| Inil^ At flliM 
{4 MM ••li^Mfi' III ill.. |i-alf )i|f« iif ll« |<^rt* •!• I»»tfl •• Wf HUh 
|.i,t«iiiti. !• ittiifi'itn. il*** ftfi«l<ifi. If U ir^Ut^ *•«*»•• ^ 4 
t|liintii»v i|t i«liiti>lu«i • ^ MiH-.li'bf •(* 4 tti*i*l*Hl lit lllf 
|iMrlli.ii,« liitiiiil il...'.i iii.i», •.« h H«t4ll«.N Hf |H|»f lt4M fNtWl 
•••i li iilli«t 

It I0 |itia»ll|t. «fi nil ••••til r>.t itifc Nt«Ml*tHfft>l|^ tff %M^ 

>r ;i lib «ii|«||.i«i..| ttini III «.-r..u *h* pwrdfl*** k»» \n 4 e«M- 

|i.«i Ifxllfc^ friMt lii^ mIiIi lit* pt *'*tit-«i I*-!*'*-!*!'. ■iMMltf*HtO 

ii... (.•(.Hii.ci t|iiit ■• • lii'ti It! n«(ifU, ii««if »!«(:>•'•■• f|>fi«U| till. 

fi-lb-* l|<b • Hif nliii ^ •••••llt^M, inhli-ll IMii^l t>' t-«.li» ^I»i4 

pibul'-'l It! itii. |u>l, llik ••Ultii lb« t|t|*fc m ffl««l'>> l| ••|lf4l| 

i( •>! *t*i>. h'i*!* •Iill»i*'iil tfl"* l**i*Bf III* |iMl4il Ih* *f 

■■1m <•• fltili|» Mf'oitiM •«itli tiiK ftkdlbffl •|tlli Uiit-.^t I mM 

|lt-it, IK •.lllbi bitt l*lll«0lultl-b« fill* llUlllt-lb* fit! « t. ••lllHll 

lit ;. ..i>ti li*;!!^ mt^l .'«»p«ttiiti. riMin ••cikIi hIIiI'I4 |-i>ttk-in*lM| 

II • if. Ill IIm*'* lilt •••1(1 tl .''■••••••' 

I •.•••••btMllIt ■• flltl> lltbtt.(Mtfc III* t f f|t-*lt-|.*l ilt«l>fe««4 

• •■■••>• llib < t-ltil-lllbJ ill llll* t l||l III (•••I* I till t i- •%■ t I • I 
tint ill •(M Iki* til-<ili<l> l-bitlb iiLl (•■• •••I'll III ^lA^alii .'•I •■•; 

*ii-l lilt. illatlUiiill^iii »it ii*tH|ii.i«ilHib •liiiilif Itii. •-•.••«« (el-ifc 
■•# •••liila l««|>| |li|«ili|a ill aft*!.*, iii«| !••• ■••|il^ii|M fli iiti •!• 

iji !•■• ifiii. •«( III* iiifl9 iif •iiitf<i>>if tiiiii'i^^ii, III I Mff » m i»i|^^ 

• ■( llll. •■.vnlMllMtl ifriiMiUili^ »iiiiti<| ihili MmI*. «•• ilk* ftfM 

• ti»iii «^ti»n ill* hnilr Ii#imi*i»« (l^ii'l *'t ••••if<<t«*i, ■» (rnifl 

•III* l<i«» Iff »«|l|4tlf Iff »iltl«*4>»i| 111 I ••M«i^>|ii*|lf • iif (l|# 
itliilimi iif llffi |HI|t|lii» /•*•«?/'• • fc. ••••■#*»;/ 

iiklt|i.ti Iff tfiCtn<i» itii*i'lt^i<l> <■' I'trr**, ■•■fiiif «*(Miliil»ty Hf 
ffiil,iit4lf|i((f|^, mm*0fnUf h» I'liAMfi •"* *rCl'*-t'**M "4 

• I •••••■, ^tiif fitrKMitlNQ inf !•«»•« •tw4M«*i»« ••!•! *h^»^n\f^ 4*1- 

i»»««ii rfnptuiiftH fnivtiN m« 4' |«t4tHMit iw ni n ^d 



ciRuitrvv. ttpi 



M »)) v^Uiiiiii )i|i»ii<itii«u« nrr, In n||ViL.Wl 
ylkally Ai. •uMiuiililr, nihI luiniiiiuKntli Kli^ 



. — — I itnti lUiilliHu M), In V<Hn 

vitwi *• iIm |iTutliu»w caiiwi iif iU iiliauiiiiMQi^ 
ihtKUfU iUh WH'miliiif •rrirs «t Ilia iwliUwii 
USF. ^^nl/ m'li*H wrfwM jAwiiwu w . , 

iinliiiHt MlMliinevt. ChnniMl b Impure 
Mu) itlftmnnd I* jnirp rariion, vwfnt r 
.-Uou of iixygVH with whli'h tt hu mil 
Im wiuilfiiW. Wlu-H mniUuoil will) 
it fitnna cnrlHiiitc uvyilu unil cnrbottlo 

Arlinn rilMt In Urv qiMiillilii* In phkUt, llmt, 
Fntni thrif li I* imiviiKHl In tliv lunn oTni, 
; Mi)|ihHrii> trtil III * rrrrfthi H|>Mritui, tui 
t w Mm* uT Hrnkiril ur *u^ UMivr, vhMi If 
tiw liupMtfniilnl »■*:. twTliMik »'M n*. t'w- 
ptlnMir chut.* ilani|i >■,' nluM. Oil*, <Wk 
•iijinuiiiU iiT tunhiiii ami livilruftii, 
Okydcn li III) rioiiimit i>r lAuvfit ktiV 
UTuanl ^iii!i«tly Hinnij^ iinturi^i lUil 
nl i-<iuiliiiiHiltuii nn MMuttlol (u. •nliiial 
mnibtMlltiH. 

nwl wtih I'tilnric, tl liecttnu'n rvx\gi.'n mi t 
1 vt nimv-tilwrlt' nir ft>iitHljv^J'<U'^ ui 
:mi un<l Uh> |Htn» (if tvwtr eoiwlHt W 
>n luitl \^ hltni^'Fiv 

-llvrcni<iMhil»i..' ..' '.. I ' .i1iiMl..<r gti- 

(wUy ^-wml-liiv luitutit. 

ilRHi'Mhiintiiiln.. .ni.tmrn 

niun R)rt tiui Mill. ' .> . . . .ni.)in>n. 

diaDaillKSf Wh'l]. -i,.,. :;:\»',\, \\m 

YvHDiliilnii lH;iiii''ii. i>i' v''t"'^''l ><ii'' i> imtilH 

Ifl, UwMMHtt\\n iMlll-tliOlfv III. IlLlllr.t AiilI 
■/ lu'UllKDl, Kn.', ni'mtiiiMKl,.;! I.v ., ,<iv.'kliirc 
» MWl wlhi,' ur iNlw m^l MvlhR K -hurr i-.li.t, 
biMtiirittwd lu tiOHbutTlM-, b* Uir«(lu«4 



270 cniMuriiy. 

■ -.t. la 






)tiM t jtr AU^ wiiU Um fM. ih* nt ti w)U talc* Omi M 
Itn <'omhuitSdtt will tou\Iuu« to praiUict m motk MiUm 
plicnomrnou. '«*-'* 
2.' '^^Kyrcn |cai li rctpimhU t m %\\M animplirliiAM 
tt) n Jnr flUed wUli tuin kMi ItvM faiir ur H«« tiwit"^ 
lonyf Aji III hu oqiml quiiutUy or c«uuiiioii «ir^*-IWM«| 
it bun been cnUti^l vital ah\ "" 

Ml. Duriiiff tito burning of any ^itiliUiikM 
Ixxly, the Q^yH^n liMives the etni<MplierlC'ilK 
and cximhinos with (be rdlx or reMaumt iMiif 
to iu wifight. ttttd forming what U callei iH 

OX//r/r, or ri« «rii/. • " ' 

fMx. I.-Thin pfovoKf in rnUrfl axftfr^trnthmi Md'tf 
mjyjfrn bi* roiubiixMl with u^lfihvr^ fhmfhmmm^ fmkHH^'ik 
any otluT N\t1t:%timro tu vurb)ui ili*f;r€t'«, il ^itl pnidui'* 
tijrpthn or mir/jr of «trrn|i;tb nniportioncil 1o thv ilcffm of 
iiKVf^onnlioit ; Mrhii-li nr« dlilUll|p|l|licil by the tcnniiwtiuM 
oM.t nuil ir; tliun, in K^aiil U> liuphittc auiI pbiMphDnUt 
^r v.iry* 

. Hv v«ln of <iil|ihur t I. Oxyde flf phn«phonii| 

J. Siilpb\irf»i/jr avid ( 2. Pbtuphoff im nciit ^ 

J. SiiipbiiriV noid. 'A, Piiui»)iliurM' Arid. 

2. -Coiiibinrd with mf^tnN in viirimif dOfcrccn, oxvKft 

f>rodii(<rx ox^tl^ of din'«ii'pnk ooloun) it^firoxyilf of 
riiil, fW itxydr ot Uml. iVc. 

M'^ 1Iyi»i(oor!« is one nf the mi-tAt abimdimt 
trine i|)h«M in natiiro.) nnd 15 pNttH of it com- 
liiuMl with Hr» of oxygun, fivrm Hmtcu 

It i.H only to ho met with m the gli.«couA formi 
nnd, IxMnf? I'J ti nu*H liffhtrr than atntoipheric 
air, JA (MU|doyrd to fill hnUo^nn. 

It ifi nlso ififitimmiihh, iuid')(t the f^n^ cMIrd thf 
firv-ihmp, 8o otltMi Tif-Rl |(i niinrrfl. It im the 
'ihicf oonMtitnont of oils, fats, ApirilAj ethcr» 
<*oiils, unci hitunion. 

OA*.— !|yiln»{p.u i< tdwtyn prodiirvri from WMer, gnitf 
WAtKK til ii)riii«'d by tbo union of Mgfifm wiib HvUne^ * 
OMH. Iti c&UtPULV iu watiNr ii mAuirMtwl by watv le 



{ 



ovtNUTaT. 



lar imapppiii 



ir waits 10 pau owr inu dm nada 

[rf Hitwfttcr.ttKticanihiiicairilb ili* 

itiiie, and tht Jiydrofen fai i*- 

piucMi hir fllDaK baHnmn, l> by mtiiair ft** 
Iter vi'h oseof ■iil|>liuTlKM'tili aud, bv|iMU^ 
Mura M iriM fllhijc*, tk llglil Hal, liy Ilia ■)•- 
n iiFtliewatvr, will rite tiitaltHballuiNtt aud 
)i brisE 12 liiiieit li(hlcr iban llia ■inmnjiWric 



Hmilled4lyJn>|i^ (a* n qow vary aataotivoly 
^nliiK lba>ln»MnrLi(>ndim uiul iiilicr ta»u. 
ad IMoi eoal*, and puKftcd by iirimuc tbruii|[l) 
■. It if ilirii Ciiiivayiiil ii|ti> a iviturvuiri (niJi'il 
icr, aiKJ In>|i> ll>«'c< tbrnugli pipci, Lu lijiLt 
UMH, chiuvlii-a, llifaln'i, auit shojii. 




iiTKOOKN, or AZOTc, is a tuUttniicc t^tno- 
tue<l through nsture, and ptrlicularly 
oiiimal bodiea. 



i%-^ CM CM I AT NY. 

Kitrogen it not to 1m: found in 9.3Ai\\'\ •>r liq'iMl 
%if\U' ) but» vf\\t*\\ rtiyni lined with ralorlr;, it formi 
tixolii: i^ttB, in which no aniirial ciiii breut'nei or 
nny /omhuHtlMc hum. 

.Scvr.nty-ci^'ht partit cfitnlyinerl with 9? pftrtl 
oxy/',rn, form HKi |«ul« of «tmwphf»rif: flir. in a 
lii/'luT d<*^^r:c c>f (ixy^':n?ifion, as .'i'J to 70, it pro- 
diif '^.'4 nitro<<« >;//«; and^ Ktill hi^her« nitr/u: tfrW. 

Ohk. 1. — A» f;4yf(';ii i* toliAorbcd lluriiifC liitrnifii; <^ 
lirf^ithiiiK, hrid an MKin six llicr 22 )iart«« or nckriyiof oMyfH 
lire ;ifi4ort>(Ml, thr rciiiHiiider m iiitnfi(«u, Mini btyrfni'^ *#• 
jihilic, or firadly, tii- in:; int ii^itiblr of iiiiiit4iiitfiiC liff. orilfl** 

2 "Thn rr \i\ut\\ii tion ttitnyv.t'.u AmtttkrA in lb'? i#fuc«4 
of vf'K<-.t:ition ; tirHlthy jfUrii* <-x|fO«ea in thu tutiMbiMiv 
ftir, (oiitHininir fciiiall «|ii;iiititu-4 of rarhoiiic a/i'l ^<i 
rlc-itrfiy Miat <'la^tu: HiikI, hihI iivoivr; oiyr^oii (^n« ; fci/flMl 
thr tvko riu't-ifii ot or;;iifii;sc'<l tMi)ii(ft arf. thufl «Jrp«:riHtikL 

.; "Ii Ini hiK'ly liccii I'oijfi/l, ili:it Ai^otc i(eri<:nit«« urit 
n/.i''» iiiirl /r'lV'i i4(iil ;(tfM,<-ii in ihff kilincyn, HA') K»nc« 
nnirii'l f'»o<) h.i ]>rr/|M rl / i«t ' n hn bui(l4:a tfl (iCr*"!! '• ftiihj^rt 
to 'li'i .'• iillli' iin;; lii ityfM' i:.. •• • 

Ml. (.Mr.'i.M I, r,: (> .y muriatic Arid Ci af», b 
nil « I:i.i' .itiiy ..iJi ,L; i;i ':, of a yollowi h irrv'u co- 
ir h.t, ;.i!'| it i/*. thi.4 ci!/MJ>nstiuu'.<! whirh «ii!!';^^^^lcd 
iu ii.ii:i'- It i r^doii.- in cxtrcinrly di'^;i^rrcal>lc. 
it. I. n';f r.rjy;iM«' f,j" licirit; rt'jiii'"!, aiirl even 
v.ti II iiii::''f| in < (^ry rHKiall qtAUUt.ti" , v\i:[i rriin. 
iiioji <ilr, r'nd'T'. iIp- :iir cttioiii''ly jr-uiif Imji to 
til'- l(i;i'- \V)i''ri ;i:i iiifl.iritcd t;i|f«T t . iirrodijced 
nit'i :i )i!.::il iili'-d \Vf Ii it, tti': \'iy\*i cot^tiiueii, 
hM< o( :l (!iiI1 f"'l ■ oto'jr, 

fiir. (.liloiiiM- !j 1^ II' \fer lircri f'liirifl [mrc in n^ifu re; 
In'. ' '.-.r. Ill 111 my roiii| ■/•Miil«; pa- tii iil.iriy m tiirriincia 
»aIi, ;iimI iI iiiiiy I'vt ,i l>c |ioi|iiirrl Iron) lliai •udhtJUiCC' 

■M.'>. Si m'im.u in an inflariirnahln niih.stsinee 
/oiJiid in th<' i\t\\y.\\\iutkv\vtiA\ of volrnnoftfi, com- 



d vith forths and uieUiLs T.vim whitLi it Ik 
l^ted by sabliiuatiuu m a fuiiiacr. 

i.r— ^Vhel1 ronibinrit with os)|(ru, it f(tri»K u mU 
t lilNl tulpliurfms arifi. Tliit ii usually lioiir ity 
nii; tlie fulphur in Icjiiini rh.imbrrii, tho fioDit «f 
I are ruverrd iftith- watrr« with a quniiiitv M niftv 
•!>• one pmt tu niiir purt* of iiilpiiur) v^liich :•% 
ox)^rii fi)r tbo formntion of tho arid wliirh i* run* 
d bv tSe f\'ntor. 'J1ir waLer \% thi*n ilravrn oif, rv.i- 
ril by bulling, nnd arirrwards diktillrd in ii'tortb : 
rAoil {« «ulphnric acid, or oil of vitriol. Sulp!inr 
iam iviiji h>iJr(if:rn, cht* HJkaliet, the rartitt, and 
#• Tbe»e coiublnotioiiB arr* rulifd tufphnrets. 

0. Phosphorus is h sini])le stiliMluiK-e, 
rt in a state of comhiiiatioii with I lie buiics 
iiin::Ts, fioni wliicb it Is oxtnu'lod. 

I ttudtucy to unite ^viih oxi/f^tn is so ^rcat, 
it aI\va\o burns in theopt*nair; hiuI biiisis 
fiame, at ti degree of lu'ut a litiU^ above tlu.t 
c huiiiao body. 

\ combinations with cnrtlis and nictals arc 
d phosphureis, 

'.*— iViinv ainuiting evp«>riraents mny br pf^rformc-i 
iJ I bat f;reut rambould be t:il(cn, nnil a h:iKin of 
' kf pt at hnnd, for it will kindle Into nn imeitia- 
ihle flrime by slight friction. 

1. Chemists, by soparatin*^ earths from tii- 
I matters, and from each olhrr, have diseo- 
I dine primitive Earths, which are not so- 
! in water oi by beat : they are, 

• jitnmtne^ .S'/.Vj-, 

Qhicine, Tltru, 

Ume, Zt.'Cxn, 

'.r— Tbosc rartlu combine with nrids, nlknlicR, ox>-> 
ulphur, phoiphoruv, the metalK, and with eachorher, 
rious pruportiooi | and four of tbcu merit kpecial 



I ffifx'i-'. .••^•{/. III |i«ii%- il-.i. it InrMtlMr di |k» 

rrtnl..! Ii«>-(| I l«Hl hlHll HifiNr* II ■!• hfllll #1 In •ri!«li^ 

(r>-.( h irntlilt nNtinrlii w flirt. nuiI mUm cir««*| ■■4 
|i !•• . it. M«i\ rt« ruHi'i'* i*niili ill •fiiiif liigr i luifct, Ar 

I • ».%f^ i«i r'tli't'f iMM I'liiU. if t«li-i«Mirii hv fii'i'li'^t 
It. II 'iii-ilk, iHitilili*, liinr- v< ■•>•■, >\ • ttf ttii'ih r4il*«- 
!•• - • ' ,.-«• ti»il ««:*iri tiii» I t|ii>M>il. -iiiil I'lr lliHw |#n M 
•t |ii|i>l|ir|. 

U Urn Mtril «« fl i i-ntrMl In lniil.liii^. wnlrt |i IMf^l l# 
niiilk* i< |il:|«lii t tiiil, tilth |li|« iiilil'liiKi |if ««|lM.I*l wM| 

lit •Hppit riiih'iiiir HI ill. rM-i|iiit«<« •■* iiil|(M"%l fc^rilii^M 
i %— . U ii|iM 1141 il In |i|itiilii|i • III mnkln^ •m|«9 fW 

• ■••I I* I MMil II li*ii>i« Ml |>-iil«, I •*i>il liiril It llN Vll of l«^ ••- 
|ili->iii rii ill. Ill |il(* li'«il« !•!' ;ti*i>iiiil |iiitii'«, 

I iinit i« iiiitUijiiii I n 1*1 1% ili-ii iii'K, (liiritil IH n -mI af 

iii|-«ii> MMirt. viillMiiilii il«i« i«iiiiU< |it-ir^ lit tlftrH. 

ii.>^H.«i.i. I. !i «iiii, iiiiiii* I •iitit, |i» iiii'iHv niMtNl N 

, ■>..iliiiiiM«iit ithh *.iil|iliiii *'Hiiril nilli •Ml|ilii»flr AfM, 
ii ••••III* Hull 4iiliili'ilr I mIIimI I |i« iiii.«ii|i. 

1 <<t-t,iii llinl. i« |!i»* |ii ill! i|i-il Ik.; • • illfl«( It' vliiMfl, 
I • \ • il .*, r'lii I , , . .•ml Hill In mi l|- il hi •!«• iMn •*! 

I .1 ; IimI !ii I i«iii-i I |. iill ill, 'till %, I' C • l-t ■•• ■• i| r*lNs l| 
I -I ■•• I'lil III! I|ii |ii ■•iliii I iiiii I -ill il r I'lit 

• * * 1 III' liinni iKi- .liiiM iiiil-.«i«-« ii| II till If IIh 
; 1 ilii- lit I iMn|iiiii it, iiir ImiiiiiI in llii* i tiitli U iiii 
i<> <r'ir/ff |t||i* rtlinir |iiiii||iii , M iiH !t iil tiiii- Lmil 
\". lilt'* •nii*llii I sjiri 11 i 111 MM U . llii-i ^ lliiiil« 

:>:iii >:ii 1*11 I'lir- fill illl r i lll|-||| U IImI {MImIiiIM. 

I lit I III ll -.pri ir« III I u|i|i « It ; II -.iil-u ptrti r. liuHi 
111 I'l r|ti--l |i'ii I ^ I I i-«|i|iiiril. Ii< llii* <iii Ini r 

' ' ■ ll 111 K « 11 • •' 1 1 nil li ii<li> ll « I I l<ii»> < ill t •• —t »t ••••• 

I M ' ' I !•■ Illli(ll<- . f I ••■iill ••• •' ■ ,■! -|l ■', •• III-- •( III I I • . a^l 

I I III (••Klildl* fll||tl-tlitll<« 1*1 l-l-L. •Ill |il| llllti«l| 

•I •! .1 'ii , «ii|i |t|i ■• ll III l|it« i> li.ii It I III mil 'll |ii I I iiilf-il uti 1^ 

I ll ill -I ill ill, I It iiilii «| ll,- III |ll|^ I t|l ill I ll , •i|I«,« %\»tt 

l< 11 II I )•• li 1 1 -u Ii •lis III |i -ll • III Ml |- •iiii fl tl Ii* iit| « I hi V 

• ■ • t • 'lii II I I mil I I ill tt 'i. .>H< '(I'll •! ^* " •■ ••■ , I ft||h«, 

■I-. . I I 'III , .i>tii-^ ,^ ■ 

1* ^ • fHii(< ••* I ll !,« Mir cii|i|iM- 1 ll III I «Ti* til rii r iiHiril 
lltii •■ |||» |i4i|.|liMii iif till* ^niltt IhIiI I hll|ii|:«|ll« IUU| 



t'iiKiii»Tnv. yt?^ 

.A a.- • ■ 

.^Ifff*/ from priiiiiti?!', in Chr varlrlir of thf tr fAtfturi, 
iii.c»Qtiiluiii( (lie rrmuiaik cirmHrkir iinintnU. I 

f ^nlMin (ho rni- \i»k urnniinnln nnil vi'KrUltli>, ntiit 
Nrqnrnil\ wrrc ruriuH iifirr (he rimtioii of uiilmuU . 

. ^tluviitt formntlnnk ri)iuU( nf tUf roiiMtCiti^iit 

U of prrtiuuR rnrkti, Hrparainl hv \»ii(<«r, nlr, Ar. 

d^poKlifd ill bi*«l«. lli^K^" rtrc toiii|Miunilr(l of kkiiri, 

Vj?K iutkm% ciny, (urf, Ar. i iumI rnhinln |flnnM, 

iv^lllUHt b«uni, A(?. I llkrwlii€ poiririrri wiinrf, niiil 
cioM of i(iui(lni|»r<l<|-«the rottmliu of (ti**(iii>ril 
rlJii. 

4 I olr«iil« forniBtioni «r^ mlneralii thrown nnt nf th« 
icr of n Tokmioi voo»h(inj( nf pauikc-itnnr!*, Inta^ 

^^ All Aeuin ronsUt of r^rlHin Imncs com* 
ltd with ox>'Kf n, wliicli i» considered m lb# 
fiend caii50 <»f acidily. 

I6«. I a^- Adds oxciif*R Mt/r (iiMr on (he tnnKuei fhttn||« 
:rtabloMuc colours iiHorcWf onil urv either ipIM, ttfutftf* 

fusroN*. AcidH nnltc wi(h >vii(rrinrTrrv prnpoiiion, 
komr nf (honi hnve hui'Ii no iUKiiii> for it, tin ucffr to 
t ttioir fluid ilAlt*. Tli4*> ulho rumhin<* ^lih (he alka* 
« 6«rfAi, 6nH htrtuffic o.rvf^fft fnrmloiti'nltii. 
L— HrUh niny lie furniotl liy nri i but mnny eiUt In 
iire^ rmdy formed. Ka)(« pOHri» double names i fof 
imnie. (he AV/r/i' Jdit ooinhinfd %ii(b Voitut SurmM 
•1 It cnUod \i(ftiU 0/ Pot<tiif» 

fi'24. There is alio niioihor ^^ropcrty in na- 
r«, ealleti ihe afkafhr, which is diittin^^uitihcd 
)m the (i(wW Uy its hurnin;; and urinoui taitc; 
dit has the dlsilinet pnvperty of converting 
gelable bhe* into gvrrim. 
llie two athsfifs arc potnsa w\u] soda ; nod 
en* ualso a roiufiic nlknli < ailed tftNl9ioilt«« 
flftf. l.—^ffA-ii(iV« jinri a(*^rf< have (h<« property, ^hen 
iijAuedi of nejwiinniLtnji.eHrli olberc and hrileo Miilt. 
iMr «^<iliibtnfd whh alknUoi, form ivhat aro called 
niral 5d//«. 



»*' ? , .- ct.W*> , ,,rte4 ''■^H. f*',*!? (W 

^ ■■■.:.■ 3^^ 

M^iAUa* *^ B"'P*"^ . 



li «Niy CMiMR* wltk iw« or m&n wbilMm. Mi 
ifQl It CAllffd A triple cfiaip«Mdl, Tliw wIpMTto 
nlilnti with ttlamlMMd p^twi. fMiMnlmii 
itttfulapilQ* and po(«ii| iiihI TMiar tMtili It 
il» of tiM metRl rnitlmony. ftml pntan. 

Salts formed fVom acidn comUiiMl 
MitM^ eartlu» or oxyd««i amount to mug 

Mill. 

le of which tulphurie nii, or oil of vl« 
»mi9 A |mrt,tire — 



— nnr)lM, 



8«lphiitf of MiiKnfflai 
— — AluuiUOi 
— — — « Imn, 

Copprr, ftOt 



M) of which Kilrie AtU are formed, are 
»f IVtMh, I NItrnI* of Mr re «ry. 

• HlKer, | ■■ — ■ ■ Copper, ««•• 

iefaV Acid \t% coiupoutMit part of 



MMrUle of Mercury, 
— — Copper, 
— Iron, 

Cobjill, ftr. 



of Hocla, 
'^— Ammonlo, 
-— lUiryict« 
— LImo, 
-^-r Wlvf r. 

MurieftV ^Irtf formt a part of 

Ut« of Potiiii, I 0«>murU(t) of Mercary, 

ic and Muriatic Aeid combined, form 

Vluriutet. These are 

liirliitr uf (4iiU, I Mltro*miirlAlo uf Cob^iU. 

*- Tin, I 

MtUU uro seldom fuaud in the earth ni 

•tate, Uut Keii^raUy iu combination with 

I. earthi, »uli)hur/aud acidti, In the^a 

of combination, they are called erta ; 

« jKenerally fouod io mittc». (Sn iirti* 

#«//itrry» J). 10*) 

.—lleiHii ero nntblo \tj lioet| end wkfo wHNfod 

fvediuUly, they^cr^fMUUie. If Hmqt are et^- 



ttb MUMliitllY. 

ilHHfil III AiMmtitlMy hHmnH A r^Hnlii •ni'iKiit if (M%i 
||l•f•Ul«l^ tirWiHiiAl'-. nml hiM^ninn w»/ffWyi'if)»MfMi- ff 
||ls« IUl4|llP« H«W' I U«|i)i|(rM||rii l*r'lti|f fl|l«r««M|ril| 

Hi'flU, flit il III fiV li* ^i>lt|illitrit fiMiii |||« .« Iif^ Ml^it 
Whm |l»'trii 1 1) liir-<l. ||ii*v nii« niiii l)i|» hUIi l'*hi*lll4 
fiirtiilllii ff''«<7«. nltil nllh iKlirf ri||i«lNi|iik, fi« %\\if 
|i|«i*<fil|iirM<*, nnA iMniiMiil. 

V ■ III ilii> i*f/Mi//i«N Mf nixdiln rriim itii-lr iifi4M, 
HiltHllnti iir n ('iitiilMl«'iitli* milltf iin'r {■ Mi'i«iHiftr^ | f 
rit-il fill hi>li|iii'i>, liini itnil |ilnt1iiit f,iMif «iif^ H$ 
till y rM«<*. lii*Mi'r thrh iin rut )li-M||iiitv iif lif)H|| iMl 
RlririU hit* r^i*i>lli nl I'iMi'tHi litin itf i|.'i«|M|t|M. All 
tilt- iiff* nlMilMl'.'tlli't Ml'-* III ..0 VM 1 1 inn 11 iM'tflfii ihfV 
h tl I I1Mi.;;|| fn ilii'll. 

.1. I Ml* (Miipi'ilv n-t)|i tl ini-'ril-i |iiiMr» nf h 
riMiUlM^il nIHl I'mh M|lii>r. liiiili*)« Hifiii \^\i \M 
I •i|t|tci niifl »(Hi' rui-iti Ilin4«| IkhiI iumI IIh, |ii<«%f|ir 

»v;n. 'I'lit' l^lrtHU 111 |iM'«<iii kii(i\«hfHfi! n 

lliiMilirf. 

Ill MrfH.,ff<lf, I'* M. i> :. 

r— — ^ — -n 
h I M'-ll.lK. II I'li^rif nitli |>if1l«l 



rirtilun, 


|ii»>«fith. 


1 .ili'tll. 


«..,l.l. 


AlHiiifiiT, 


Mil _in»«*»*. 


<iM*i». 


'|i-|liiiUii<i, 


'I l|.»Ml i|. 


Ml irill V, 


Al^i'Ml' . 


Mill t IHiMinm, 


1 •tpl** '• 




1 "I'liiniu, 


I—I. 




I i''lliill-li. 


Ml.. 


1 hiiftnluiii. 


f llluiiillllillt, lit } 


1 • <i.l 




•riiiH iIImki, ^ 


Niili.l, 




f '••1 i«'ii, 


/llM. 




f tiiiiMin. 



IiiiImi'i. 

r-iii ,.u....», 

Ifhiiitlnili 
FuW. All .WM«r-«f/ M Vrfrfji Hir liiifn^il ll^ 
mini Mill, «»l IMlllllllP ill lltiMII. of r'ryfffj 

H9tiiY,t*9 ,7rf«».*, nrol' •oiiUinlkiillri, «itil ntli 



i'iirMi5TRv. S2!) 

iphurout nritt in (\\\\n\\ in ionic niintral 
s: «/Avr/», or tmla* in olh«rs; niifl mltii. Us 
■rs ni^ratst fniiriaf% nnd mrhmmU of 
lyr lime; and in dial v brute wnlorH, tlin 
>Dat ot*tton 

— Thr ffW nf Ih^ prr^»«nr«» nf rArhnnir Brnl |h 
inriAl wiiirr it nit inhi*>i«in vf /»/*fif»«, whlrh will 
itrd rrH by wntf r CuiitHiiiinK ll i itml (in« iirid nUn 
li^ UrUk (!(*''< orchil III pui en into whttirirr it riitrr«« 
I aririiilalod (lavAiir (r> wntrr. Any nclil rnii- 
iRAitv MtiUT, mny hi* ilrl«Mir<l liy kt* tiirnin|r th<* 
III of viiilctM, ml. AlkalirH in mitiT miiy. In llhr 
r, br i|i>lrrlofl, by tiirninyt Itir iiirusliiii itf violri*. 
Thf* inrtiHinii ttf flr^ viiilrt!«, or p'tpor ht.iiniMl i^lili 
nn^iver* bi^nl. .The inhi«l(in nf liirit:i*rii', ur piipi-r 
I with tiinnoric, in rnidrreil hrim ii hy nlkfillMvi 
ilUh hnitvii. it' (he qu.inllly Ift mIniKf*. Wltrii Ihi* 
' Ih teitinurury. It \* vnlntilr iilktili. fiiilpliiir nml 
Ml mmy n^ ilricrtnf, by thr unirll ni><l (ii^lr. Iinti, 
rrni frnlrr, niny br drtrrlrd liy l'ni(.siiti or|Mitrii.q, 
will pr^ripttAtr II, nuH liii|rr it iilttf. Tlit- «olii. 
'ffnlUiiUo if nn requisite Icpt uf (iir ptr.iMirr of 
When tlirn* If ropprr In \*n'rr. It >vlH '•lii-w it-»'lf 
viirOici* i>r any picro of luinlii Iron piil into it. If 
\ Ihr rciiiilutini will ti>ip'- ropptr, wMtr. 

I. 1 (ic v^^^laMo kingdom ulinttiA iiin- 

I htfuiitiful in»1nii(T» nf ih*^ clnitiihtrv of 
p. li'dhT niity l>c rMlrniHMl tin* vh'wi' jm- 

II of vritrtnlilm, wliicli rrdiirini; if to it^ 
prinejnlo.i, apprnprlHio \\% hudrv^m and 
'71 ill llic formation of tlioir rrNprctivo voik 
n1 pa I Is. 

-, li^li^ Hnd lirnf, aid the Kfvrral proornnr^ 
t tlir Application of muniirr not only ntidn' 
* quiintity of nutrfmciit, hut nl tlir hnoip 
itimnlnlrB Ihn vi*grtatinf{ prinripk to iih 
p(l action. (Hre No. 443 to 4111.) 
12. Voj^flabla fiibitancrfi, inhjrctrd to 

i; 



'iio niRMinTnT. 

«ttWiliiiMti*4, riiltiir Wink, tiinii ivliirli \h 
iMiiy bu ui«l4iiiui|, m iliit Ai'k,MV Arip, 
viiii>ttiir. ll«'«iil(-'« ivliiuli iii« l«illoHJiM| 
Mmy Uti iililitiiii'il I'ltMM vi'KfiMlili'% ; h 
itilriv, R4«n<('i iiiiillr, «utilu\ |ilMi»|>lioilr, I 

iHrtNrli . /yv, 

AtlUt HllI'MKNM HIi' I'Llluili UHliLM, 
llNVit roiuiilitittMis ii'«i'iiililiiUi-f lo rir«i 

iiiU, nimI urn liiiiiul in DiiliicriMHtftiNi 

lioil4, 

0A« S'pifihlkit U H VirMifW Hl«4 lr4Mi|lHMIll N 
IlllMOikKMNKlV feliifillHA, MHit Vi:»)f Uftlll i NM4 J' 
rfi«ililli)l>i IMIllllltM. 

i/»n« •il**! « hilNHiiMHti aillMliltM'ii, ItuUlHg I* 
lliiil. 0.ill'tl iittti in ur lliu MiMI" i/Imm, llMl i.(f»llM 
p#MHr ^MMKlfiH fi<H/ Im« lis |»ilMiHlliilt<l ••«»M«III 
l«fac»-|»it Itj |l|il|ri ul i:ailiulii4lr iit llMP i»l»4 tMl|l 
iliill. 

OilU*. AMiillNl felili:iliilirt!a, hIiIhmikIi I 
iiiif «oMi« III lliis niiiiii' |tiiti(-l|ilc's IiiiiimI 
vepctilhU* klfi[{il<HM, alill iiiuhllr»| t:uH*\ 
illA't-'iriirif* ill llicir irft)M I (ivil 4|ii|lyMf|it 

UafuHHiH 111 ^tilu, iiti|iiiiyi4 III Hiu «tU M 
%illlNll«*lM» Hlli<illM:tl fliflM lllUalklil lir ilN|ilf«i«. 

Mf^HmpH- i« ili'ii »ui»ciiiiiii« »littli ti»m» hIi«I i 
l^i Hliiiii lit ii|ii|«. 

IfttiN' llfii iu'iii itnlttiMiiiiiiil liy ilf* ttoHiH rbpM 
Il|»l4|tl l-'4 III llli* llHi kf MlUgfelllliUlHit «'i|iiUIMv4 I 
•III! »l«;tiU tf |H<I l||Hillil nil III* MtMllliMI Hf N 

flUufi ftMillNHK' ^lH> byiiiKlliiM ift Irnil- 

#VA<I«. ci ll|i^/l/kii<il4 fi<Ml M/ /A» A<«ifti/« i% 
flMNI flf» lM|U»li*« III Mlitiiult, Nl t)i <l||IU(lfllt N 
lll|l wf i|iili*'it lilii.ht 

f/f«M It A jrrliHMr •iry»i*Miii»* hiImIiiii* #• Nf A 

••V^M «IM^ li*Mt»i •ilii4lHii4 fllMM Ulillii. . . 

.J*)f Infill ilWI«f »• r>i|N««4 IK IMiIMMI |»»li«l^ 



CIIEMIM'flV. 2Jl 

ft are formf J of rarlilaic^, ^rluiine, .iml Tit. lU'. 
Ilioir kunliiftt from Itte e«rili.v lklll^ tvhirii r^Ui in 
Jmiidunfl^. TlifM- an* pliohpUaic ttiiJ vuilmniiia 
;, Mild urrhMpk a muaII |titi|iur(iiiii of ui.'t^iu'siii. 
is Are ronnrd ofclir k.'ilm afliinc, ilrpoMU-il oiumt- 
ittiT fli»p(r«f«l in kiiiirllm. In huiici, iti.* phv^fihitU 
ff i« iiitMC itbuudiiut I l»ui in khrlU* lUc rai bitn^ie of 

iVusrl»«, nt flfsh of aniiii.tiv, rout.tii) ulhiiuii-it, ce- 
aiid extraclifc utiitlcr, biil aro thirflv i*«iiti|iiipi*d 
n. 

^'iEM i« diviMililr iulti liie iuli\h^t}ibitrniis i>r»i-.ji/*- 
(id I hi* i'U<f 4 ui' <ru(^ jcArin. Thi* furinrr 4i)iiirtiih di 
chi^'ily »f i*o:i)(iil.itt*J .klbuinrn, and tin* l.itu-i- nf 
«*: henct*, it inny bci)b«rrvi*il, ili«C ic la thia pi^jl 
'btch ihe ji*lly U obtained. 

m^ctii i« fouud in the hmd of tho ^iKTina- 
Kill* { vriiiUt friiin Us blubber U nblHiil«td train o/f. 
' ofKOine HitimaU, lu of the ox and khir^p. lit'i'oinM 
nubitaiice, whiUt tiiui of hoj^s in oiucli Mofter. 
•VM, which U rontuiurii III i hi* long boix^A of anf- 
lan aniinul Aved oil, ofpecuiiurprupeiticj, iom4- 
MCinhliii); buitt*r. 
, ^\Uit in the diflcrcut foruis of i/oim, troaf, and 

• 

k«rs appear mui'h to rciemhir hair in thrlr coui« 
pan*. The quUt^ Mr. Ilatchett hii.i ihowu, 14 
foniK^I of hardened albumen. 
i »rparate«, on siandinCt into rruor or rmf/fwAini, 
p Btrttm or tluid part. The rrNor coni.iioj fihrin^ 
p inanifrtted in a white, lolid. and I'lasite rorm, 
hlnj^ the riot: and the rohurin/i m.itttt of the 
whleh wa» Ionic mp posed <<> b^ iron, but is of .m 
nature. ThejMram U uduidof a|;r<enikhyellnw, 
coaiculatei at I3A*, anJ i« divinihle into a/Aamm 
99ity, llie blood c^ntaini water, fibrin, albumen, 
? arid, hydroHulphurei of uitkiiiiiiiiu, hud<*. ^ub- 
ate of iroRi muriate of ioda, pho«phate of ^oda 
liur. 

•acreted by the liver of animaU Into the ^alU 
', It of a dark yellewiih i^reen eolour, of an iinc 
n|^ a p«culUir mmU| mad a bitter taste. It tarn* 



Iiiini ft rfkia, ARfl II lubifRiiiri* |ifcHlUr !• < 

Hlih WHli^r Mntl «iili«, rMrllv phuiipliiilit •fin 
nululmii*, mill |iliuk|thiiiii ^f iifHlH, -. 

fir/fHithn l.-^VM«ii mir tU9m\M 4»tm 
|ifiiip» »niiitifr, li U nillpil nrhfuileill fMf." 

I|,-^ir Mill ton mUffJ hi wiuar, HUniitmi 
thn9, mid ilm iiHitfr i« e«IM i|i» wffw^WMN 

a.— ir III! lAiHd mU tvUI 4iiiM#h4| Ilia fffiK 

I,— ITtvft would fifmrt rtiit Mltl'wIr'Ml 
thit wtltfr lit krtif, with II killl, or fMortvifiri 
if lb* vtifuur trum •iibrr nf ih««0 pMi lifi 
mUi <ir nmriiii ta ih# fn»(p^, Wf MifMJj 
WA(i*ri mill 11*0 rttUiium af^uH will rMiallr 

5.— Niitid mbriiiinrpi Rm rfdur*4 Into mn| 
#«rfl//oii. fwliifHiW/iiii, ••KlIm'lMliMi^'ImlM 
ftr# pulf rrUsd b^ nvKui af bMNMfi| 




Mrnf M9IIIII Md ntullnM. , r 1 

Ibi^ c()firM*r In pcrfiiniifi! by niraM«r4/f| 

^.— Vlllrglhn U « flnar iwrlwaf ' 
tliniiiirb lb* |Hirfi nf |i«|»«r, miiin«l« IN 
U l« u*i*(l uiily tar fei*|iiir«lln| AuliU friawilill 

H. -ii'NWiin, fir ihr ii)«llliif ufAtAlId \imi\ 
(ifhful, ii'MHiii'B. 9ri'iiidiiiK Iti thrlr •(*¥•! 
(M/«4 iif ditfiTcnr kliidii ilrapr <^uoH|b |9 
iimtlit iifi^driliKiiwBri*. iioiTfluIn, mt % n|1j 
Mild piindi^r uf liUi k lend, or uf blRcll4ilii'j 

(1. - HiitArliiiH-fe rrut'iblnhhfefdvatti NMMf 
UMir, bm III oHkt i*H»ra ihc* fkiiiril mH%\ |Ny# 
111 u i'lHiriit iifHii'i for Itili puniMft fit ||f 
brANd and ■hullnw, nnd urr lattiHl tmftHt,' ' 

|i),". yi/«ii |ii)»ri nrr ii^cd A»r dtrvccliif Ite' 
rf«»ii|li*<«rlHiotMI!"iii>"*>^v plr<H*iir«iviirnl|i 
ri*qiilrrd in br i«iiiiiliird| »iid wbrn ibr'N 
i^ifx*! Hrr u<rd liiiirtd of mRimAn ttlr, Ntf'lii 
IMiWi-rAtl. ■ M 

1 1. 'I 111* vnrliiiM dr^rpt** uf brnl wMcfl Ml 
fnr lti# iM-ifui mmirv ut* »'lirHiii*| i>|Hini|lu|Ni| |l 
(iiiivy lli«i il>« i4lffHlit ftliuutit iM«o b« ptifipi 



f:ili:«lisiliv. 3;)I 

flvint ^Mt kftrttiifi* liitni liitf a«ii|iv ••ilia ittm li r«i«i m 

W MRtlli iktiil Ii#l till !»■ H :ii|iMll lititiiiiiliiill (if iii.i|;llt-alit, 

'M«N* iiia ri^rHii-u nf iiii* kutib uf liuii-, •Irp.ir.uril iiiihiii- 

taAl lll€|1il*r lll'^liiiril IH ktiMi-lltcl. Ill tlllliHa, lii.> ftho-l'K.tIo 
^\ lim* )■ iitiiil hliuiKldiit I liMl III Mbi*)!*, lUtf laiUiMiMir of 

Thu .tfu»«/M, t»r ^. jiA ttf AiiiiiiiU, iiiur-tiii i«lliiiiiirii, ft 
hu HlM-in. 

. n)'tt^ l>^« i* (UvUllitp mill llid tMlfiA»,f^fr/*-iffi<«ii| J. 41/- 
fi^jl^i ,illliM)|i* i4«f<« IM Iniit aAin. riir* ti'l iiii-r |i|liiiiii « 1,1 
ranaUl t'hicilV llf rOdgllLldil (ilhlliiirll, .tUtl liu- lilUi uf 
M)Mliliei hvili-f, il Mia> )l4uilarr«titl, iUmI IC la Itlia (i^fl 
finMH Wtlit»h Ihe ji*lly Id iiliUiurMl. 

#|iif#ii«(ii-##i u fimud III ihtf hrctil of the* i>|ii>riiui- 
f#li \tlial0 1 ivliiUi hiuii i(« Itiiilitii*! iri ntilitliiiiU Iruim mi/, 

Hi* ^4 III feAUItf MllllimU, Hk iir liie 0« MlUt khi'^p, llftMlilcM 

lilMrd mibauiire, mIiiUi iimi uf hnj^a u luiicli ktifin, 

Jf«rriii^ v^tikh ia t-iMiiaiiii*il III ilm luiij; btuin iil*iinU 
IMI>i U HU AAlhial il«0il i»U| ul'iiriullai liiu(i»itU'd, tiiini- 
Wbdl r«i«iiuili|liiA liuiCnr. 
< i^4Mr, 0Uiil« iH Ihtf ditfrr«ul tuiuia of «/aifH, ipju/, iiii4 

kmtfM* 

, ^»4/A»«> iiit|ii*(ii iiiUih III iViniihlit h{«ii' In Ulf>ir cam* 
l^wnil imru. 'Min yui//, Mr. Il<tirlit>it iiav ihowu, M 
Ml)«l^ furnHHl ikf liiiiil«iii«il u|buiii0ii. 

HAhnI k«|Mr<il«k, III! kiniiiliiiii, Iiko iriiur iir mtn^uAim, 
•ml tkt iMttm ur till III |i«trl. 'IHtn irNiH' «Miiii.ihi> ,/IAf-iH, 
iMllrll i* UIIIAU'r»l«»lt III A while, »ollil. HMiI rlUalli' f*iiiiti, 
kf WMfehhii ih» tluc i •iml thfi tMhuitHH m^ticf M Iht* 
Umi4« wliirK WM laii||iii|i|iui««il lu bo iiuti, Imi u uf mi 
mInmI iMlurr. Thri wi<H«M u d rtuitl uf «i;n^Miuh v<*lhiiv, 

WkWk VMguUlM HI l.lA^, Hllil U ill VIhI Kin into A/^ltMfcll 

iM Hf4wi(y. II1C hliMiil «^iiiMiiiii ithivi , nhriii» Hlhuntfii. 

hpai n U* »tf id, h,vUrtitiul|iiiuri)l of Miuititiiua, feu^.<. Milt- 
j^l l llMlf uf iiuHi uittiliiifs al kiiitdi |ihai|ilitel0 of ■uiU 

Mdl III limv. 

4NAP| lavrviiiil hy iho lif«»r of nnimiiU into tlii> ^itll- 
MMlil#r. l« uf II iliirX vi»ttiiwuh ftr«f n «f»Wvkt ^ v^ «Ni >mift 



■ r - tMiii"'"'"" :»,,• of 111**'"*'*' * ^ 

-"i »" s„t«-..-;« ;";:;.'\..- f««-'r,' ;"..-'»«' 

^•"*''* I '.II. HW' " ?..nN ««t«-«- «*•»»* '^,,,^ inAtHi 
1.) . Ji'«*" "^ . -Mill.' :>''^ 1 I %».(irii " • I 

.- kef •* *^ Wl^ 
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"■•'^ XXII. Ekelrkilg and Gftlvamm. 

tSjh If a piece of ahu, or •ealing-rWiX« be 
twed oh a piece of dry woollen cloth, or silk, 
id initaiitly held over any lif^ht aubetancet, 

Sf will be attracted towards it» ^raited on an 
; and otherwise put in modon. 
,The power tJiut excited is called Mltdrie: 
id if the experiment be made in the dark» the 
bat and the imrx will exhibit ftint signs of 
pM ; which light is called the electric fire or 

535. If the glass be of larger dimensiimSy and 
imed rapidly round by a winch and a wheel, 
tftead of being rubbecl backward and flyrward 
itR the hand^ and be provided with a piece 
r silk to rub against it during its rotation, 
reams and krg« sparks of fluid fire will be 
idtedi which will fly round the glsas, attract 
gfat bodies^ and promice a pungent sensation. 

€lk» l^—By attractiiiK light bodies it if OMMit, tliat 
^ bediiBt moT« towMUs the electiified body ; but it ii 
Jhi pMuned, tbst that whicli it called attraction, it in 
■fli SMiM impiilae from without or bej^ond the light 
ri^«. The medianicsl action of attraction mmpoiod to 
M between dietant bodice, teemi to be an abmrdity, 
id eof^t to be expongcd from icienoe. The term lepul- 
m is even more abtura than attraction. 
,f •— Sir Jiichard PbiUipi in hit Enayi, page 93, pro* 
isss Is lubititute for the active Yerbe utimet aud ftptt, 
p piidTe once actidt and dmtde i and their nonne occi- 
m sad JJM«Mloji, aa implying the mere facta of. goiBg to« 
l^llWaBd acparaiinga 

. 9S6. This glass, its cushion of ailk, wheel, 
^ att called an dectricsl machine. The fluid. 



'iM UMtCTRttilTV urn OibVANItM. 

Ill |H»w<>r t>rwl>iitril by It, U om of tki M 

It Ik tiiiitiil, itiHt il will ptH ■Innji umm « 
iNva, mui m* iluiiit atlwMi thst )l m*^ Iwi 
<'Mf«d Biii it1fl\i»r<l \ty uimrp mIbIi ; thM' 
tni^BbttadwHM of it, tn ant pltM, miti M 
rcpfthuit la ih< pni-ti I mtdititly iiljolnhli 
Hiid iliBt i^ liH> a I'oniiiiiiii iml vlolfni uk4w 
iw rt«(vr4 It* oftii •ijttUII lum to ill boiim ■- 



THR BLBCTRIfAL MACHIItK. 




AST. TIm botHrt, av<-r wkich It )WiicN ftcil 
niaitll atiimuU, niiMl iiilinal Mid v«|t*li>bl« || 
•iHiiua*, walcr, Ao. ] all wlAeh urn valird « 
ilnttmr* ui •iKclrw'll.T. 

■tall il wlH mti ptiiii nvrr (hi**, «ul|)hiir, cN 

■ "III, Rtik, linkcit wfMrlii, ur dry MtMllisn 111 
iHwi-*; iKir ilmiiiRli air. oxrp|i( hv furw, 

■ imrl-i, kt «btiil ilulniKwi. 

AU ihMr tKitthti, ilicraftirr, nrf rii1lr<f M 

MH. 'I'lid iMiwrr »»f rxiriiltii; it, rtcris ing II i 
IMiiMs, and i-nalliii»i; il Iv budir^ o\n whi 
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9t/r^elj paHC8» by phicing these on bodies, 
ov«r which it will n0i pass, gives rise to til th« 
pnftngiWfinn of practical electricity. 

H^ioe. a metallic amduetw'^ prbvidcri with 
hiailhpohus^ and elevated on glaM*le|;s, it 
platen oppotita the revolving glasfr-cylinder, to 
receive by its points Ihe electric power, which 
it. cpndeaaed on tht cylinder, bnt unable to es- 
cape QQ account oS its being sarrounded only by 
air« and tupported by glass lega» both which are 
nam-conduetori, 

639. If the hand, or a metallic knob, be held 
within three or four inches from this metallic 
or main contbtDior, a large spark will escape, 
which, in Ihe darii, will be rorked, and of the 
colour of lighHiing. 

There wm also be a snapping noi.se ; which, 
increased by large quantities, woul^ be likely 
to produce die noise of thutt-der. 

In facj^ ligktmng and tk m ndn t are effects of 
electricity in the clouds. 
, ^Jiash ^f lightning is simply a stream of 
the electric power passing from the elouds lo 
ti|^^ earth; from the earth to tlic clouds; or 
from one cloud to another cloud ; and thunder 
is t^^ jnepqjTti and the echoes of the report^ be- 
twei^M the doudt and the earth. 

.64GU But the moftt wouik^rful effect of the 
electric fluid, is its power of suddenly con* 
tnlUug tlie mu^olcs of aoimaU when it violently 
passes- through them firom one place to another, 
to restore its equilibriiupau- ^ 

It will not pass through glass ; if, therefoce^ 
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a jilute off^lnHM, in tin* forni uf a jur, or otiwi 
will*, be coHtiMt oil hofli ■id(*i, wilh either gok 
•ilvrr, or tiii-luil, kikI one iidt b« broM|Hit iiH 
roiiluct with tlitf iiwin ronductor, tlii% tttlior hid 
will iiulttiilly imrt with \U •leotrieity. Hud tt 
platf^ of fftuMM iHii luid to be charged. 

Ml. If one hand he put to the under or oui 
■id«s u( the laid olmr^d plate, and the oth 
band he hrouKht into contact with the oth 
or charged lide, the etiullibrinm of the tf 
sidiii will he rc*Mlored through the body; ii 
a violiMit oontrHrtion, or blow of the intuel 
will be felt, producing a shook peeulhr to Hi 
opcrutiun. 

The levtaity of the ihock« is proportiooi 
to the Hue of the plate or Jar, When um 
jars art* jonied together, end chargetl la H 
way, they ure eulle<l u liuttery ; and some h 
terieti huvu been muile ho powerful, M lot 
an (»x, welt gold, and prcMluce all,the surpfU 
plieiiomeiiii of real li;;;h(mng, 

r>4*i. IMiihtnoplierN iiniused themselTes, An 
century, with evperiiuents on the electrical i 
paratus: hut u new mode of exciting d 
power, wasdihcoveretl by GalvMnl; and the ei| 
rnneuts made in bin wey,' are called OMl9mdtm 

It IS found, that there are twochiisesof e^ 
ducton X'-ferfrct, as the metals; an<l '"V^Cfh 
as water and the mineral acids ; and if tl|| 
are laid alternately, two perfect and one igqp 
feet, or two imperfect and one perftott the \y 
rwiU or sides, will constantly produce an electi 
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iteMl,.t)iet«forc,'Ot'lhe clnsa-cA'Iitidcr, rnn- 
Iti^'itWtHl jui, etc., us«d in electiicn) ex- 
iiriMt'tk fiaJMnA piU, o# ttoneb, u now 

ttnflVtiiatWMVKtalMtluiaf cteMrlcat tttti>, n 
ricllaM md TBpllikMU, in wkick wuMi nf Dintlep 
tncmnni ; Ut thcte are alhcr effeeU, la whick, ihc 
M tlut'tika plac#, operate^a & niuDei, in iinall 
I of tiaw lm{t«rrf|ilibl> t *™ in wbicb, ihc cITkIi 
lodiMnI qpfn the rhenical kmnKentali ftf bsdlca. 
I pirn of aiiic and a fifce of co|ip«r ba branitbt la 
ffiiidieaeh oth»r, thtjiwlll urni a wrak Hetlrital 
Mrmrl or fthlirh, (be ilDc will be poiitlve, tba 
ir|iiiF||Mlv*: tMimuy be learnt bj tbtuiaof a de; 
flpa4*Mlfa|'«lf«'iMPeteri orbjponrlif ■lac<<l- 
bTODfhBolfd, tnaplale of capper, n|inn a rnfnn 
tmwteri batthe power orthecamblDatlon ma; bo 
IhtnitHycilrihlM, la tbeeiperbBeBti, called OoL 
i jp w * Wiifii 'b<r nnneellnic the Iwo mriali, wblell 
^ tn GOuUct nilb racli other, n ith a sem u< 
cln the. limb of an aolnial receolly deprired af 
■%IWoi^)tir Intaneet at the moment (he caalact U 
HtM, orthertrnUmadr, one petal toueblw llw 
tfthe oiker the serve, ilolasi contiaclloBi eF IW 
irfll be orciuloned. 

S.TU^ (JulvaiUCapparatuscondtbofatiiT- 
iMU$k *>f cuilUenwaiv, witli groove* «t o«r. 
il^iaiiccs, iuta wbich ue iliil sltemKtelgpt 
^|V(;|uc vxA c»pj>er; uid bctveea neh 
fiu^ u f^U[«tl A mixture of acid and irater> 
^e Ha/td be put to the plate ott9pfer at 
(t^ of ib<^ trough, and aaaiher be put to 
Js(e yf siarut tbe other end, a mmrtibock 
^t^^. <ui<il will be conlinttcd for % (real 
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A OALVAVIC TROIWH. 




ikith iu iiIhiitk iif nciiAralioii. I'uutbtitif, allermiii 
rup|ic*r auil lAlur, A wlr<» U A«ed in each •nil, ( 
puqiiMci uf roiivt*.Tlnj{ the iirolLe to Ihe lat plM*« 
mry ol|ii*r tti^nired |>Hi')Mitr. 

9...The muhi powtrf^l rmuliUiHUou ili«| f i( 
whicli •uiiilM'r ttf iiUrriiiilloiMi U vaHibinril wiUi 9«j 
•urAii'e, u lliat ciuiitriU'iN bv the »ub«cr)|illnai of 
cfnKiu«eutiiviituni auJ patron* oftriforr, In lb* 
rainr> of ibe Rojftil IntlitttiUm, Ic contUu vf tm* 
drrd iii«li'uiiii'iit«, roonecii'U ti)|[rtKi'r iu rrfular.i 
««ai'b i^uk|itibrd ut* leu douMr |>liur«« arraiiisea lii r 
uori-rUiu, MuUeoulainiu^ hi each plute Ihlrtv-twoi 
lachr^ii »u ihut (hi^ wbulr nnaibrr uf dauiilit pli 
tf.OlH)) nnil the wh«»le KMrfkcn IM»«U(10 Rquai^ ft 
TtiU iMliery, when the vt\U were lliled «Ub AU pi 
wilier miied i^iih aiie purl of n)(rir ncli), nud ini< 
(if nulphuiii* iu'iit, nfftudeil n ierie» »r hrUti.iAC ni 

{»re»ilve effect*. Wh<*n |»lere« «f rbarrAul, ab«iit • 
oiijc and unr-«iith of un Ineh in dlauieter« ««rr bi 
tteiir eai'b otber (.within the ihiriieth wr Airtletb p 
ail iiieh,^ a br^ht it|iurk wu« prodiired, (uhI ware 
batf the volume of the chHrroiil bfiMiiie l|;nltrdl Hi i 
neM I aad« h> filthdraniiii; the palui- ftmn mrbal 
euiMtuut dibi'hurKi* took place IhronKh ili« brain^ i 
uspnce equal at lea^tt lu foar InrbM, prodai^ini; n 
hrilliaiil arirfMHiiiiii uich of light, Ur«ad aad eqi)| 
ftirm III ibe middle. When Mpy luhitanre %vai inifo 
lulu lhi« itrcii, U iiulanflv l»eeame Ignlirili'p 
melted iu reuilil.v In II a« aru« In the iaaia nf a cm 
eandlei quart i,'tHainppMr»» magaeilfti Hnia«MI^ 
•■111 fbkioii I (VaiEut«iii« iif diauiuiida 99d fiainli of 
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I«d1M|o. rapidly diMippearefi, and icrmed to 

M-il.4 Mdl Mm lb« 4tcMip«il»f powen of 

that Ml c«M iMolable compoandi atp rapa- 

lof .tMr cocrsyi fw rveii jfiut^ lulphntc 

fjf9^ fluAr iptr, 4tc^ when molttenrd and plarrd 
BCart ivltli electrifltd •■rfam from the OalTSiHC ap* 
Mf , am fipwlji acted npAn,nad ihealkallne, earthy 
<d natter, carried to the polct in the common order 
fvca (he moM lolM afci'^'K^i^i'* "^ <he flmctt com- 
It^are mpable of retittiuj^ thit mode of attack i iti 
ifloB Uilow, but the rctultiare certalai and sooner 
er, l|y tMwn of it, bodies are resolved Into limpler 
of matter. — dat t. 

4. It is ascertained, thttduriog these shocks 
kydiitioii of the metmUic plates takes place ; 
aher their surfaces become tarnished, the 
k diminishes; but, on being wiped, its force 
irwed. 

combination of these trouehs forms a fMl- 
xAfllcry, the force of whicn has produced 
MWt sturprisiag -effects ; and, bv disturbing 
bsr affinity of the constituent fMtrls of many 
29, has led to the analysis of stibstances, 
f to deemed simple and elementary. 

«— teoK fivbei, at the torpedo, the gymnotns elec- 
iiand thesilamt electricni, when touched, comma- 
liiwckt to the human body U lie those of eleciTl- 
!bot as tbero is no circuit for the fluid, In these 
»i> adequate solutioa has yet been found of this 
IT irbenoinrooii. 

y .Since the identity of lightning and elec- 
letter has been ascertained, philosophers 
(^i»e<iile^ to seek the explication of at^rial 
NTS in principles of electricity : and there 
'd^bt, tl the greater part of them, and 
iUfy tilt oira ^realis, are electrical, oi 
•us phenc 



?4a RTjriniKtTV AMI! CAtVANln^. 

1( Ii9i!i lH*rii ftlMrrvpfl. th«l lliomirniii |i«mlit 
|nii«liirr4 A trry 4rn«iMf« (tiirtllMlioii in \ti» ^tt- 
nrfir nrritlf ; (iiul thai ihr Ituiihri Imv» Iwrniii 
ItikIimI Willi v(ui«Mi^ luiuhtiii^ tm«( )ilMtiiir9UHn«l« 

Now Murk, mill «l«^|*i III!' iiivlil briiln* in fWll, 
llivni U <hr s(i«<o«il tin* Itrnitiilnl wr^tilt. 
WItiillirit, ho^nHiirr'it, waoilri? lliioit^h lMiUrfc« 
IVihHpii |ntp;*ii(*i\l .i« ho aliimMrt oM , 
Striirk rniiti lUt* rnrtt itr«limv rti«lio«» l*lii<», 
'rii0 wUilAiv tiNittpi* ntiiiii). rtr inliirrSI. UnUt 
A l(*ii(th of (Inmr «liu rUfiil o'oi thi« nitlVM t 
>VliHli«»i. i\rt-iMM b> 0»rrnnlii«ti«' (i^rifti^, 
Ni»w li»«1. rt««l ni»n irni»wM, In* iihiKtnh«iiVpf, 
IMilnr MittI hi«i-«r, nmU\ Ihr mli-v Kttlfl 
M nflirt tim«««, tlnniiUig nn (Up|ii«r«p*aiMn«e, 
TUn iiirfrtti- aila I MMil filiiin-a i\%p nurirtn pnilit 
rUnt nluilltiA-. <i'f»«l« thitMipJi |tll« ofiin^lU I Mr«i|vc« 
liiaii tirlj Mm iiitu <ol:tlio thi» il«iitAf<iStiit AiM. 

r»ifl Knillii|lulKr«. tltr lHo«f ilrraiMlll pl|#lll^- 
null:! o(* n;ttliii\ Ititvi^ tti^rti :i-:rill»r«). |>v ^IHf 
i):t(utnli«l«. Ii» u:i(ri, (ill-. «trsnu. iii)<| olfi|*iru*ili « 
,-:«i li ol (iirvr piM^iMliil :u-.oti(t l>riiU| Mip|H>t#il W 
i^ltri'.Ui* ni llif* I'iMirli o( iho r;t||li 

SulMriirtiiroiii Un\ :uu) ;i(r:iiii jrrttf*l*{|fril ^^m 
t(. :iir Nii|tp«tn«'il (ii hi* (lir liiir rntitril \\i' puith 
i^iiukri. riu' •'l:»'.|uit\ ol' tirnm. nnil it« f*\piin 
nnr liMiT. nrr «'>«*» v \m\\ r:»|»J»l»!i* «»!' ploilllCinc 
till- ':(it|>rii<liMi'i t-lliM-f^ :H1i ilnilnl In rnr(li«|Uilkci. 
llirliiirrot -iliMni !».'iii- ^n timr^ j^ivnlcr limn 
ill il of ^nn)>«>uil<*i 

I'm llii« |»n«»i , ImIuI.* (•*t««<nt<niir« of iii^H 

\\ itItalAllil ttiP ilii-ti( •■i«iMltUiiMl r T'H-'tr <tcf*i fcHHWI, 

( X\ iih ihnkine* ti'l^'^' ''*fL. •'! t'-iinft. titiKdo^. l^M|) 

A)ipi«iril, Iti aiL<*iu . (I«i> iitiMii.'iir %wii(, 
Whrii. \k\\U itiiiit|i|iifr mat. fftf* M<%v:im #i»r<ll 
flliAU 'nlirliii ilinit in Iii'i iru ili«fiiiginj| womk^ 
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. Iff! affrirtted, «rt Ilit bettlal kiad t— 
Itid MMd ^iilf tn In Mck HAtinff v«ia, 
iumn» kaUi*4 In d«liiMf of twcati-— 
lowiof herds fo«Mk« Ikelr fraiiy food 
■ ttuA rorlh frfKhted, wofUl» hollow tovadl i-* 
doK. thf trntty centlnrl of nljcht, 
ertihlt poit uitin'd, and plltoiM howli. 

momoir. 

f. Tlie most remarkable chaog^ea in tht 
and constitution of the earth, since the 
;e, hnre probably been produced by sub- 
neous fires ioYolcanoes, andl>y earthquakes; 
hich plains arc converted into mountains, 
cean into islands, and dry land into pools. 
.—Half a pound of •tcrUflllo|p, half a pound of 
ton*, and a pint of water, will, when well mixed, 
re heat enouKh to nwke the mau taka fire t and It 
irt, that voloanic mounlnlni ahound In lach nlt- 
I which arc Ignited, no doubt, by rain' ftiUlnf Into 
cratma, or by the Ma comniunlcatiag with thrlr 
|od lower caYitin. 

Tiie duid lake Ihat worki below, 
■men, sulphur, lalt, and iron-icum, 
Met vp iti boiling tidr. The labVinic mouBt 
orn with aitoniiinf throe*. At oner, 
•Ik from ill tide, diiparted, blaxiuK ponrf 
ilghiy river i hurniug in prone wnven, 
it Kllmnier thro* the night, to yonder plain. 
|de«i there, a hnndred torrr nt-itreaint, 
•k plnUKhing up itn bed, roll dreadful on, 
.iillew. Vlilnirci, «nd woodi, and rockR, 
I flat, before (Iirfr iiweep. MAixirr. 

8. The erupt iiMis of volcanoes exit ihif dread - 

ihciiomena, in prodij[(iou.i inniidatiotis of 

i tire, which bear iiievitahlo destruction 

them. 

le name of iarti is given fo these firry 

un, comistiij^of a aiixturcof stonrs, sand. 
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far til, mttnWir. »nU%tniu:f%, Mif, ^rr.^ ciU(ii«4 
■lid vilr<*fi#'fl. 

'Mh* latl nrr»t «'rii|>lioii orKtrm, wn$ in IM: 
mihI llif* |irof/;ri'*»or llif* lnvti ivMtf nff ffti'' rtfriifi 
fiiilfiiif; M fitter : it flftitinycif, ill lorljr fUviydtc 
li»l>italioit<i ot' '27,0<NI |fCM<fiu; mid of 'i'M^ 
iriliiil»iftiiilB of I III: c'itjr of f,4liini;ii, only 3,009 r 

«:iiriif>i'fj. 

'I'lift otli'*r ytviii volmruirs in Kuni|»^ if^, 
ycMUviiu, niifl ihria; liultlirrr arr tiro or iJiric 
huiidrrij III (Jilfrtfiit pHlU of tbt WOrtfJ. 

XXIII. Mtujni'liMWm 

o'H^ Tlif powfr of miuiti oim of iron M it^ 
trtirt \t\v.rv% of iron. H'Mt Vnuy^u hy lli«; Crrtki: 
Init firniji-iii li'il fill luliiiii fo «li-.«'otfr, thai if 

Aiii)M iMlr-rJ (III n r('filr«*, siifd sillowi ij to turS 1b 
any fhrfrtuiii, iiiic Mill would rfiii^uijtly yn^uX 
iiofllinrHid, siiid, of coiir««', flu* (»|lii«r Hoiiihwaid. 

'Mii« nr<« ol iiiifi Wilt <-iill«-d lo.id»iorii; ; iUl4 
it vwiii liiTfiiiir rvid<rit, tlisit tin* )iro|>^rty of 
(li.tiii(.'iii>'.liiii(; tlif noilli itri'l >.oulli, %»a« of ihc 
Iii/;Iii'h| iililit\ tf» hlli|>i iit »ii'll. 

'i'O. Ill llii- r(iiir:)fol llriir, if Vi'At di».i ovrffd, 
lli.-t lui/tttloiir roiiiiiiiiiiuiilrd ilk proprrty o. 
lurriiiif; iiortli\^:ird In sill |iifm of i:''ii aii>| tf^l; 
Mild ihiif ilif-M- rfMilfl « oiiiiiiiiiii' all' it I'l fftti'ri, 
III it tU'ififf id btifij;;tii pro|i(irlioii^<t 10 tbt 
iiuTMlif I of iii:i;;ii(t« i'tfi)dfiv<-d in trin^frrrifll 
III' propt-rty. 

NhtiirMi iiiiir,ii<rt4Brf* not th^r^for' ne,w uni; 
Ifiii af-cKllr^nrc fir%( mud* of tlie mint convcniflK 



le jni^neti/e proMrt;«omniiiiiiaitod 
20inrct with other naiwm^ or arii- 

two poles or j^oioU of tb^ ini^c4io 
Uinercnt. propertiev iht.iOMlli 
nrts attracffng the nortb jMbi mf 
the ttume pales acting r«puhif«ly 
I other ; i. e. a north pole repeii a 
od a south, a south poJle«^ 
leat destroys the jM/ortfy ; and so 
if .the hami^ftn fiut it wiU |»a aa- 
oh- Liars that louv stand uprigbt, or 
ed red-hot^ and left to cool in a po« 

nagnet be laid on white paper, and 
ist be suffered to Ml gtndy upoa 
vill arrange itself on the paper in 
ss, under the influence ctf Ike maf> 
op. 

netic bar be bent round into Qm 
'se-8hoe» its poles in that pMltion 
id operate in a higher degrfa>A|un 
eparately ; and this atrf ngth of^all 
increased by thus keeping tliair 
ion. - : . . ^ ..' , 

lets do not point exactly nprtb and 
I different parts of the work!* with 
clinaiign eastward or westward* «f 
uq different in eack^ plae^ attrdif* 

, at this time, the needle fi^ta 16 
f^^e^J!iftbft nor|b ;..orMnilliai«lore 
K»fM:fii-n9rM^wert|. piA liba:>iatttW 
x2 
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n»ti(ui liM iiicremivd l«(lt«w«tCr(iMldu« 

*«Jhi <liifi (he iicisfllif liii |iMrHll«t« or fliili- 
VlHf!« I bMi tli0 iidrlJi fNiiiil In turitml m^w 
#(owiiwiirtl, MiU ill L(Uul<4M Ml (Itlft tiiN» i 

M llvgltftll. 

Oht. -Ilia « AUii* (if lh« |ih9MQiiiii|ini| nf «l4|lll4 
liiiliitHii, l>»Mtf4 ittii iiivMligailuiik fif |iliil«i«|rti# 
ftiu iiitiiff «V0 ikiUtk af itiiMii, llif frMlpr btfuimiM 
1i4i'Hi>«iimiil I bill miiiifi iMfelrt0iiljil ilUi!(iiNify wl 
riKirn ilmii •»!! ri^fi»iiiiliij( i mid lill llml urnitri if # 
• iHHi*i»l 1(1 iU«« Mill, miMiNi ili« imiuy uHHeiM 
iviiuil«iiu^iiRiiir»f 



WIV. MaihemuiieM. 
Aa-l. IIntliAiiifttiiSH, or tlia miilhomath 

•llr.tib, Hlf. itlviilttd tiidi- - 

I. /Vi .1 niu I li 111111111 i'l; rtHiliilii)ii|g ftrll 

Hllll t.Mi>iii. tiy, \vllii:ll (irul Olll^ «lf tlUml 

miigiiiriMt<\ 

a. Mitt'd iiiiillimiiiiliri; wliick Iri^M 
|iiu|irrHV!B of i|unnlMy n|i|iiliif) lo nmi 

II. StmulttUi0 iuuihf*iiMti(*i ; wliifh «i 

pl»ilr. tilt- |MM)i«ilhn|iii, ii'luliiiiia, Ac o|' ||i 

4« t'ii^tir»i iiiiilktiiiiilN* or lli«ir II 

llmi Id llili liCNIiil'Ml luea ol* lifh, 

••!•&. n««i»tiii:hv It uii iiniii^nl, |i0rfir 
iHriiuliliil •uitfiim; ivlilrli fiinhlrrt |i« |o 

lllil|(ttlM' IrliltilillBnillI )tMt|lll|illM|fi 111 b|||K 

iiiiil miliil^, 

NllMMlll'ilit r<il|«)*| of ni'illtia fif ihpt§t 

Millnit IfiMigMft; of /i*»i'iiii)f7. ekillm? 1)11 
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!•« tquaret, pnriiUelograms, uuii impeviumi : 

£« sMo, called peuta|{0U8 ; of «ljr »i(ie«y 
hexagons; ami of nMrajf tides, called 
Ivgona. 

Siiperlieif H alio are circles, ovalp, or ellipsei ; 
eiora of circles, or uarticiit out from the ceii- 
9 ; and se;;uients or circles, cut off bjf a strait 
^ called a chord 



A PRNTAGON. 




above cat repreieati « PtniMg^n or FQljfgom of 
m ildet, Iniorlbed within o circle. 

M6« Solids are cubes ](l)^Iar and irregular ; 
iherca; cjliudars; cones; pyramids; and 
ibcroids, or elliptical spheres. 
A Cone cut t»bhquely to the base, forms an 
Ijjprft; perpendicularly through the side, an 
fP$rM4 : and parallel to the siile, a fkar^b^U. 
Anrltt are the corners, formed by the meet- 
f or two lines. 

A ^ight angle is, when the lines are perpen* 
leular to each other; an acute angle is ie»s 
lun a right angle; and an obtuse angle is 
rcater than a right angle* 
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iQUAIIl. ANOliUClOMAt AS. AN 





AA7. Pumllrl liiiM ttw iNom^, wfilr 
ilUlHUt ; (tiugoiittU ni«A ilmnts wllleli r 
Irumtuia tiii^la to mmUit'r. 

'rtiNgriiff* ur« Hum tlmt only tiUH 
in one fiuiiM. 

Kvi^ry iiii*«tto i» <)f(iiiil U\ ailO ilt^ 
llirtK* iii)jy(li«ii (if rvury triuiiglc). niv m 
dugmvHi llMt HN|{liife ul" 0Vtiry quiNll 
«(|uiil to UtN> ilt^tirmtH. 

6Mt. Il¥ niMIMt lif n «f il« niid i pi 
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Triangle* coiittin nix parti; vis. thretaiiglM, 
.nd three viilett, and uuy oue of the one and 
wo of the olh«r being given, the olhcr three 
nay be found eitlier by projection^ or by loga- 
ithmt. 

Thi» art is called Mfconometrjf : and by 
iionns of it ure performed ino»t problems in 
jttronomy, geography, navigation, and «iur- 
oing. 

\i it founded on tiia great prinoiple-*-thil «!/ 
rkmfltM wkieh kai$e efuat «<»cfc«[i ^wvfMtkeHr 
Ues in cat"'/ proportion. This is the founda- 
ion of tables for calculating triangles. 

Mi). In every triangle, the three angtea tb* 
;«ther contain 100 degrees ; and as a right an- 
te is DO degrees, the other two angles are, of 
ourse. equal to 90 dcgn«es ; all trwnglei tti:ij 
f rcducoit to ri^ht-angled trianjies. 

Tubles, then, ure calculated Trom the pro- 
•orfions of trian|>l('K; whose bate or Av/^e* 
krmme u 1.000,(H)0,uOO. for every degree and 
linute of the acute angles. 

H^nce, if the base or a triangle be 07 yards, 
nd the angle 3(1 degrees. I can, in a moment, 
Hcertain the length of the other sides, by inak* 
Hg a rule of proportion from the tables. 

Obi, — In theie tAhlr«, it bIiohM br umlcrilfl<>d« tliat the 
M0i*nniH carrrtpoiuli to tha radiua of 1, 000,000,000 § 
laC theJfueeorrrtpondf to the ro«tlu»i ami th« ptrftH' 
IsiAir te tlie tin; Or, when the htin li dffmcd th« ru' 
iuif the jMTjNfiMciitar !• Um iangtnt^ and the hjfp^iMmu^ 
br HeoHl, 

mie erciMiitii of trlgimoaiftrU'iil mblri may, in n mo- 
iraH, be aodcintocMdl by altendtug to the fbtlewlny iUa- 
|a«ii 
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!) A ti «K{ 4imPhr i il U thii tnmHU 
•#M| rru ikii r«.*fN#. (Ir, C] A u tilt* f MilfN: 

TikhlHi <ll|iH, Mfr mlrutn(*««l r»r Ihnii ittVrfi 

«viiry (t(i|trfHt MHtf iiilnnii* III* itmtiniiiliHiil frn 
ftM M <li# *i4m iiI^nM II if»li|>lri, tvlth'h )thvt» <pt|> 
Ah* lit f NIM^I pi tilM'Hlnn. II Ik |iVlll«t|ll« lh»«l lV|k 

In i4lllll lh(l»f MiriMMtv rrtkHlmril |irit|iiiiiliiHi 
irlHitnlfHii itHit th# UllVr Miit,y kp mlmUtPil liy 

MIU. Siiprrlli^Ul roiitriiN mt* n«(«(>i I 
iiiutllptyiiijit ilio Irnylli hy Ihn lirond 
ndllil •MHilrnlii. I>v tMiihl|ilvlnit I In 
lirrhHlli. Hiiil tlf|il(i, InuHliri.* 

Iiirisulrti- itnpri-nciitl fl||uir« nir lt> lir 
to r«Hi«li»r uiieii : hihI in iiolitU. or rn^k 
1^0., i iiWPiiii or iiynrii(t«* lo'itftil of lirt'M 

Unr* hrr in 1I10 piopuriion to vnt> 
imprrtivr hHifth»: itufHfvfiririi \u tlt(> p 

(HII, Kvi^r^if «ltfitMfi9pr 0(11 (tlrt*l#i^ U 
niiiiA>r0Uvr. ap* I hi ii.lilAI), 

Tlir nuprrllririi of rvor y i*in^lo In lo I 
nf tU dittiiittor, MH II to M. 01 m 0.7I 



"'ATHEjfATlc*. 



«pe« i» it '■ '«■' life. ;!!. "y» •»*••» ft!!!!?' "' 



S&O AlATIII^MA'riC*. 

(»f tlt<^ iiiitli hihI lirHVHiH: hrni'i^, it ii htfli 
untffu\ f(i thr MrrfMi(init*r hikI itiivl((iilffr. If • 
iil)lf*M till rri mU'iiliiti* till* Mfi;f/f0 iif ImiIMIi 
und moNiititiiM, mid rlii» tttnlKni'i* nt tMfil 
hmtlMi, 



Thi« imtjroUiiti of iiplii«ririil trliirt|ttcN'M'}> 
of llir i*nitli or b^iiv(*nii, Niitl of ihn|»« iiti ifj 
liulHr jirlnripti*. {<< <»tii» of f hi* nttmi \H>kim 
brniirlirn of |mi(*tii'Al ntt)ntviry unil mvMikim 

AllA. tdfii^arUhm^ un* HiiitilN*rft in nHtllfHrtli 
l>rogrf*Mion s wliicih, N«t with olhrr* Ih ii'|< 
mc^rivnl |irO|{iviisloM, Mprrm thi«lr ritlof 

IirouorlltMiN io onn Niiotbi*r, ii« In Ihif two I 

tdifftirUhtn^t 0. 1. S. 9. 4. A, 0. Arllh. M 
NuitilM«M, 1. % A. ll.lft.tlO.tH. Cirom. M 
AfKI. It U llii* |ic*ctiliMr mill iiirfiil profMi 
of LvM:0ri(hmii, fliiil for « very uHMlivn iitHl,fi 
fiv<il/oM of imc iii*tit4», llii<rit rortVfe|»9iirf« In 

in ihi* otii^r. It mfittijitUrtthn nm\ dM$l(m 
till* niMiiliM' t(» Mrliirli tlif y |ti*)oiiK. 

Tliiiit, Uy iuliliiiK Uuiul 4 in tliv kiipiritlii 
imritfft yon httvp II, wliidi i» llm loKiiritlMM #f I 
numlH*r in ttir lt»wt«r uniK^ (it. fliA prinlncfl 
4 littirM Id; himI ilit* conrriiry for ilhUhn. 

\\y (iiviilinH it ioKtiritliin, yuu nUrncl ihart 
of kin nnmltrr t mo II, tlitt ((if^urllliinof fl4i 
vi(li*d \ty *i, i\\sf% :i, titi* loi^tirttlim m II; wll 
IN llin «i|iiitrv flint of ili • iir ilividr II hy :t 
Kivm !l, ilii^ liiKiiriliMii of 4, tlii* culir mnjI 
CJ4 ; and no of oliicm. 
- tf*f.« lUfliif, Ibrrrfori*, rf»tN|t|i«tpa a intiU i»( li 
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^ all Itrfe immbeni, the t^ioni labour of mul- 
on, 4ifHloo, and oxtnuilon of rooti. It lavcd by 
tioo» •ubtnictloa^ nnU division of lof arltbnt. 

Perspective is that part of the matbenm- 
bicb gives rulet for dclincatiiig objects 
)lain superficies^ just as they would ap- 
» the sigbt^ if seen through a traosparent 
a pane of glass, or window, 
le reprcbenlution of K<»]i(l liodicSp build- 
:a.» tlicrcare three divisions: — 
Tfmography, which slices the plsS'^iT' 
-work of the building. 
tihQgraphyt which exhibits the front or 
) direct view. 

kenographyt which is the perspe^Uvi 
' the whole building, fronts, sides» and 
—See Drawing t &c. 
.•^Scla£rapby, or dialling;, li the art of maklnf 
all kinds of plann i ns horiiontal, erect, or de- 
or erect and reclining. The hour-llnet. rtia 
f thettlle or gnomon above the plane« the dUi 
the Mibttile from the meridian, and the dlfl'er- 
loBf itude, are all calculated by •pherical trtfi»> 

I 

I a work like the prete nt« correct crneral viewt 
lal oaa rea>onably be expected \ and the detalh 
ouaon ncleacet of reading and uriiiog, grawoiar, 
Ic.and book-keeping, are lujipoRrd to be ac- 
I Uie routine of ichnol-buiinesii. from ii«:ch com- 
kk a« Blair** KnftHsh Grammar .lovce'i Arith- 
ifarrlioa*! liook.Koeplng, aud NifMsoa't \f%- 
fP^U of Jdathematicf. 



36? ALQf.hlkA. 

XXV. Alff^kfmt 

Ahsiraei J^iikmtfiiv* 

/>(iit. If, in oalculfitifini. we u^ere In lubld- 
tiii»: listieri lor knowii iiuuitNirb, «iiil fi|iefili 
Hitli llinii l»y llie k\^M -f i - i X, ui^d -^, llll. 
fty iriiAiiiiiiig, we huvct ttii|uiriMl Mirli a niin) 

«llioil (it lllli iMill Ivllcrb il5 fc&prraars ilie midi, 

and ii.itliing liut this mull, w« hIiuuM liiniilJl^ 

^lll'll, llieii, ii the iciencn ralleil AlgdirN. Wi 
i|«li»l»t any lelUriiif llie iil|iliiit>«l ul jilriunn' ii 
pliii r III' any j|ivtsii iiiiiiilji*r(i| anil ii|ieriilr mtk 

llu-iii liv I In; JiilerveiiUuii fit uigtit llll w« bsM 

llll- lloilll. 

!'.''• I Ml lliii iikki> uf |irrrt«lui)| il ii u«N4l lo lake iW 

nt .1 II III tk l^ur •tM> kiii»«»N iiuiHlicia, n* a, A, r, i/, 4«. , 

«iiil III. liiiiiiiiiMii iiiuiilirii hmii lk0 la*llBlurt> at S^^t^ 

liiiil Tlu*. al({c:liiaU' niijilb aitt M fflUiHA' • 

i MiHc III ailll, Ua 41. 1 6, la fl $ntt91L^, III II ilJiM 

hi /l. 

I • n.i , aa fl ^4 ia fl /ra* !•« // 

> /Vliilni»liKil ; a« fl A, il .1 M«i//<ji/iri/ by A. 
Ml 14^ williiml llu*. kiniit i* ihi! aaiuu. 

. I)iiiilc:il ; aa fi-i-/f, la u UivitUd liy b i or '.' 

\* III. .f.tiiM^ and iiioiK iiaiiul. 

l..|iiiil tii; aa U—h, ia a tt^uul In b. 

i> III , ^ ua lliiia, fi: b w i\ f/; lliMl u, at « ii 

• • i ) ( \\\ bt %it ia f? Iif il. 

IimiiImiI; us ai|iiitli-il« I iiIk (I, it c. 
f.,- I mKi'iI; III I hi luul cikhUrUil. 



i 

Thvrooi; m v^.« l.ia tbejqiiiire rot^tckf #6. 
hp power, ai «* or 'h U tht^Hurr of « or tho 
1^ of k; that U. «Xa, or bxhXb. 
MO, When an nrithiuetieian wisihea to per. 
^ntt hia proUf la al((ebralra\ly, he writeadowu 
M data of hU q\Matioii, aa »ovcrally equal to 0, 
r^, or €« nit he plt*iiHt'9 ; and the aukoowii ur 
mikt OMiuberi^ an jr ur ,y, or » ; aud thtii a(UI»» 
llltr«ketoi myUiplien, tuui diviUra iheti«i hy the 
fiMi t^a hi» r^aioii ilirvuU, till he arrlvea at a 
Qiple reauU« 

M»«^<»au|iiiniie Hkt JainI acft af RlUa aad Kmlly nre 
k aa4 ikai lUlaa U thr«^ y«an aUar Ulan iteily. aa^ 
eir rtcptellve ate* «r« rrqulr^l 1 pnl « th««n sa 99 tntl 
«)• aaa cnU KUbh'a unkaown life jy, anfl Bmny^i t, 
Mi'UMa al(f brakally U will iiaaa. 

a«j^^t, 

Mil If tlH>fa ar» naded tagttlitf 1 ai -^ t «d4e4 10 «•• 
iMra/i Itaair. II will thta itaad rflwV yi wbldi, 
vifltfl by a, gWft 

Id by rttlorlnf « And », it will itaad J^^ ^, 
— 19» Rllaa'* Mge. And Emily *i Mrf 19^ wlll^ 

'coar»e»lielO. . 

9. A chilli « to whom thtt ^ar art! rwloi of Arlthmeftr 
id tht" chHmetArw iMt kuown, intiy be nuide tu uMder-* 
ind (hii \ upd I AdvU» ua ttwvkW or voiinx perynn t«» 
u« It M n difficulty.-^ A fourA^ <»f Alfi^lira inuv h« 
idrrtnkeut after o youth li auiilrr of VMlfiir oud d^^uul 
41*11 out, 

A7 1 . Fluxiott4 are tlia different iiia{mtuda or 

r 



orTtc'i 



\-- 



'• 



inrhiO)#iiti» wli(ir«hv m\y quiint(Uti» in i 

#Hlio af till* v«lui*itlt*ii. 

Q)uiiUHi(^A Mnd thitir fliml^ni iirei (•» in 
brM)>«*p»fi*oMtt*(i tiy Mtiffi) known iiuttnilli 
lh# ftut l«H«ri, i, t| f, i/,A'c'.i and ihi»^ 
ky fh« iHit, Hi «», *fifft n\ iiml liit*ir .Wn^im 

Iht Mim« ¥fltli A (inint ovi^r llirm^ «i tr, j 

0*i.»>Aii th* nittoii of vr)iN>litfMi, In mtmy rM 
pfrp^iynlU Hti^riAK, m* tit ih«» imiiitm i*f ftithM« I 
t)i»*# fliif foiti vrtry p^^ry ihomi^Hl, mid fMorfMCf* M 

•f IttiUBi, or ii«i^oiid Hiul^nni Ihni HiHfkH, »*', 



I I 



Mri A# lluMltfHi iif (hi*!it« n)*0 third Hu^irtiti, m v, 



&7d* *riH4 If l< nrC i^ rntlttllril iMi I lift |||^| 
fif l-itfhl, Wllli'h timivtt^ tin l•|||^( «(iiUM 
111'* S^\\\^ mtd i« ttUn i^r^itnulrH III f|ri*f>|tl 

Uy UmUrn in n uttttr itrciiiiiliifkiuMi. 

' W<) Mfet*<«r1tllll thr lilililynl lipiif, l»v I 
trodUt»ttlMI Ol H C'MIHllr iir itl> ol niill ^liiM<« 

iltirk fiiom. TIiIm, In uit lii>iiMiit, tnt(li*r» 
thiiiff vUibli) l)v tliti fiNtUniott o(' iiiiHtnt 
rii)ii« nr HMHlrt^H |Hf)c*c*itdiiiK limit lli<» t«illi 

tHy, III lh«ul\|«oU, mid fVniii ilimi tti ili 
priNtuf iii|{ th«rf«ln n fl|tMi(« ol ili«« nlifi^iv 
M «*ttrtrii|Hintlinft Ai^niiiilion in llir lihiin. 

K^irKM itC hiiihji« I Uni I'lfMiH l.uHi t 
l*riiiw« iii«i«# nr ht«Mufy I rui, hoiH ihf^ *itcin« 
Tli#4|iiirliltit| |t«M| «i)tii v«i4<«(iiiilw r«MK>, « 
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)i^ wnrMn Ibat ll¥f iind bn»Qflie, their clitnM« 
ply h«n i^vHtr id tmth trlln^,— 
\y nnfkdinif «Qurr<* of ipteniloiir« dmw I 
inft rnvt, n ilh transport, I iitrvf v 
uamfnt. and (h«»^e hrr nillini^ woflili|-« 
«{{n(tiuleiiiio«l tnottnni. MAit.vf. 

*vro hy|mthfi>t*i h«vr b«^n Inff ntH lo iicctHinl 
inrlpiil opiTudoAi nf llyrbt. In th«» finU it it 
lltHi th^ iitii verve ronfnhH « hlf(hly rare e Imtlt 

whlrb when put Intn n ulate flif WMfiifiilfoii, 
tlMme efiVcN on our oq|aniAfilfht« which con* 
•enMllonii nf viitl»n, und the otber phvnomenii 
I by Mlnr nnd tt^rrfsntrlal my*. In ihe second, 
Ived, tbnt pnHMn nre tmHifd^ orient ntt^ from 
»r iieiit*nmkin)| boHlei with itrent velocity, nnrt 
prydQce their eflWtN hv eonimnnlcntlnil ^^^^* 
!) iiib^tnnre**, or b\ enterinf Into them« nnd 
heir ^ompodiiinn. ' IV IV *t of these nopptnl* 
udopti'd hy IJook, HuvKrnd, and Knieri iht 

Nr\%tr»n,— and the phlloM»pber» of the New- 
lonl. MtMt nf the phienoiii«*nii may b«» iie« 
ir, t\v either h^rp'ithenhi but the Newtonton 
pptieV more hnppily tn tome of the fbeti dU. 
e»pmin|t the inodlttcatlont of lt|ht by double 
nnd re(1< etion. 

\y oh>iir\\ufi thr rr|B:ulnr fcKpMt of 
mooni ill diffrroiit \m\U of the enrth'« 
is fouiMli tliHt rayi» or vilirntiont of 
vt>l twelve luiliiom of i»llr!i in tt mi- 
t, tlu*y do not ajiet t the e^e in panninR 
itmi ilivy rouUI novcr be tound to pio- 
sliKlite»t iiiipresttion on the most deli* 
ince. 

iircs l*i rays or puNntioni of light to 
le eye in ever> second, to produce a 
peiception of the ohjf€t, whenct the 
tuUniioiit proeeed. 



2M omcif . 

II«nefi| rAjfi or pulittloiii of li|bt| in |Niid 
from dUtaof bodioi to tho m^ may do tM 
niilei behind mch otbor, tna yot |»rodiieo ii 

iitttiit vUlon. 

OAf,-*nti< «rlipiM i)f J«plUir*« nOOM %f$ «ol«A 
for A miMin diHiuHao uf ibt •arib i but ib^y boppfOMI 
or liM«r,ii« Ui* i^H r(H U iic**r«»r, or mofi dbilOMi taM^ 



filter. Tbil number uf rnya nMefwr/ li» pro4M0 iM 
i« AN«fruiii»4» by turiiluf » pl^cii of burnt scwmA I 
riirU mi tb« «trcl« U wiiallv IUHmlnAliil. ^IImIwI 
HftV of tbn MAri, 4o IM fIroM puMfqr •fit) 

074. PnliiiUi Of bt ptii tfUlj tbNI 

niff wHtiir, fl ii I om ;• im bumovrt ofi 
oyo, Atid otuor t i ifit modiumi* At* 
back of tho ty#, • Bit of aorvHi Oil 

the optio ficrvo i w ; #lfo Ihoir lipniiil 
ftiid communloAlo f < foot to tbo binim 

Tlie my! PURR tliroof b % inmll bolo collod 
pupU, niid fiirnii on the oiHio nervo, » bootitl 
itfid pcriWt picttirt of tiio obJi^oU boforo 
vye, A eamern obatmra ooti on tlio prinfi 
uf ilio eye : find fi opmmon iipeclii(do«gliH i 
ithow thn umiio cffecti hi«ld »t k pro|Hir iJIftti 
from wmU. 

A7A. Hut t hough effoeti of 1 iff bf pnii In itrti 
liiioN thriHigh miy mudium whan In It { tboy 
ttiriii*d oulof tht^ireouriAy m thi^y pun €»bllqa 
out ofoni^ trNiiRimrcnt body into ttnotlif>ri i 
tliin offrct in cHlfad rtfraction. 

If tt RtouA btt thrown oldiquoly intowitOT, 
will bti fivldrnt ibnt wb«n it itrlkei tho wol 
It will full to tho bottom In « diroction moro]) 
piiAdlfuUr tlmn brforo it comt In ooatoot m 
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the wtter. Suqb^ too, it the effect of r^aciion 
WiljfB tif Ugiit; which, on pasiiiig into water, 
M^iliy heavier tmnsparent body, are bent down- 

.IUi»"-To verify and oDderttmod thii principle, put « 
Wfjpeaey into an empty bniio, nnd utaod at inch dii- 
Mtfi tlNrt tlie coin mny not be viiiblf i then, let another 
ptnmir peer pure water into the bailn,and the balfiiennj 
«^ll becooie ?ii4blet thUarltei fh>m the beadinf[ of the 
aqfl Ui their panafe into air at the lurface of the water. 

I 490. Heoce, when tbe^raye of light comiAg 
ftjQM Iht eeleitiftl bodies, arrive at our atmo- 
wfHne^y they are bent downward; and those 
Ihidift appear, when in the borison, ^ degree 
bigbcr IMS they are. 

- Many rays of light are r^tUd at the sur- 
fiioe of .« new transparent medinro, in an angle 
^oal to that hi which they fall on the surface, 
wbA on this principle all mirrors are con- 
•taructed. 

Af 7f Advantage is taken by man of the pro- 
perty of refraction, to construct new mediums 
of such shape, as that all rays that fietll on them 
may, on coming out of them, converge in one 
point instead offing straight forward. 
' l^e construction of turroce which produces 
this effect is the convex ; and all rays of light 
Which fall on a circular surface of glass, ^c, 
are converged en the other side into a series of 
corresponding points, representing the objects 
whence the light proceeaed. 

Such are spectacle-glasses, called lemtM. 

OSt.— Two or three Unifls, of different degrees of eon* 
wexity, nay be pnichated at any optkiaa'i for lizptnco 
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861 orricii 

<>a«k I Md III* f MiAiM illNitmllvf •: «iili ibai i 
be triad wf (b Iheni, rii»4*r U 4aiir»i»ip Hi«t lk$f tl^ 
b* lit bMili In tf f ry MiMiipf iif MluuMlMt 

698. The eye eooilitv of ft tr«)ii])ir«nt kUI 
coal on it! outsula, cftlied tbe 0omei$j wM 
it, i« ft pure liquid < ti tiift tffiMMM ww ii 
and witbin the ftauea miinouri ii t Imi9k Ml 
gjMMitgelerglftiig, • erg»taUin0 h w m w ^ 

yoad tbftr. I jeiiy-ilkft boBMur, mIM I 
« V. k nlling t le bftU of tbft eysf i 

ftc R Of the eye, ii ipreftd thft 4f 

nervo, r#f , or fine net work, to f^CfUm I 
iupreMioni of the reyii oi' tifbtt 

The born J eo«l| the Itm^ eoiled Ih* mmI 
line humour, end t other twmi n ii i ni I 
moura, entwer the i I ^rpme qf Mt t^ 
tfto|»g|ftM, with n wnI woMofAil pQ/mm 
•dftptfttion. 

TUB BT» 



The CkreU rcpreitiiU tbf ball uf the eye | and the nrr 
A f| U. any (ilutpt tu be ipeii by tlie eye. JUy» pfoci 
from AM poliiu uf the Arrow | nut lome of tbote fir 
ARC only, iirerepreienied, to avoid confUflim, Jh 
tUm from A U (Mn vtruight Hum m repreteiitedt 91 
full 0^ ibe Mnua at U i'\ imm Ihruugli tbe M^ui0it$ I 
inoiir to the iri^ ar puj^Ui thence, ilu-ouftb tbe coufai I 
er uii$gaUin9 humgnr, ibadeddtrk i ftDdllieaa»|tB|li 
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ImV af Um t3f«i tiled with Um n iftn u m liiinoiir« rmti. 
^ #H f ft i^ — 4 jm4ictB| a MrtMt ]p<et«rt of die amw at 
lli# 'Wob'^tM ^a at «,•» a,irkere it ipreadthaflaa 
«cMMirk» ir nUm of Hit t^ nfrvt. Tbe tulie at Um 
ctNTVor, !• tlie optic aenrtgolnf to the tra^ni^iacblt toe 
i NmU , bat ^oatcrftil tcoaoaijr of vlalon t 

Oit,— >Ta <aaipwba a d tko tthci aa Hit Imt of tko tya 

la tha 4if^Mit wayi in nvblcli Uia 




•r a rtio a)r itlelt, aft aaequal tflitancei firoB a wall i 
wktch wall a»y be Mippoita- to repreitnt tko kaek df 
•Ilia ^ya. Than wlaoa a eaadle at aach (UKaaoa, ar adapt 
Ibrlaa^ ta tbat maact, and a beauUfvl pictara of t&f 
ewrtn* lataned win b« leen apoa tbe wall. Keep tha 
leai ixed, aad amre tha candle nearer to it, and thb 
iMiia wiU be Ian dtMtaal, aad qoHo ^aalah, at it ap« 
miebaai tlmi Mrrj tha candla backward, to a graatar 
^litaatatMa tba im dittaoee* and, in lllte manaeri tha 
loiBtfa will Mala become indlitinct. In the flrat In- 
ataaee; tie ilm'fbll with inch a degree of obliquity, ao, 
^wbra apflMlad apon by Um relVmctlon af the giait, ae» 
catlaat tba whole of them to converge, and repfodacai, 
la oppailla aad croaa dlrecliom, an image of every part 
oftkacaadlai batwhaa carried nearer, the reftwctiag 
powar af tbt glan la aaeqaal to tha great degree of 
—B Tei gaaqr taqalrad, and eUher the image will ba 
prodacad al Miaalar dlitaace, that li, beyetd the walU 
or tba na% Ml fa aal parallel i of even diverge or 
apread. If tba candla be carried till aearer, Heace , 
^tflon depeadt aa Iba paralleliim or obliquity of tha 
rayi procaadlag Aroai an el^ect, aad oa the power of tha 
^ye to aacommodate Itself to that obliquity i aad whea 
that It greater than the power, art it neceuory to diml- 
Blab or laoreaiie the abliqnity of the rayi, to at to ac- 
commodate them to the powers of the ey«. Aged peopio 
require tpectaolet to Increase the convergen:y > becaiisf 
la these, all tha humours dimiahh, and the e hryttallioo 
laat of the eye becomj^s flatter, nnd the cornea Itself lens 
coafei t hence, the power of ronvergencv Is diminished, 
.aad the Imnget of -olye^u fail bevoad or behind the optic 
narvee. ThUcnn be llHittrated in a roemeot, by haviag 
two lentai of dilfcrcat convexities held at the same di^ 
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fiiitip ffdin tilt mhW I iiiid U will N |»rov#i, ckal win 
tim iiiurii Mi«M. iir ynviiilil IWi prtittM • iMifi 
nil him, ik$ idCitr^ or tfiMl eii#, puNMM ft tNliM 

67U. Tlie fliffaront diimncM, ftt wbtob I^Mi 
IiiknIum on R wnU tilt re|ir«Hiitiitioo d[ ol|J«^ 
in citlM ihe\r/0eal riUtmiM i fuid It i«RM offttit 
<if tha ciircle, of wlileh fbo lurihct of tb« COM^ 
iiiuii <loulil« ittiii U II piirt. 

'i^ita ri»MM#0 Un» Imi tlia oppotltt •flr«ct; it 
diverf(f9 ur iprrndii lh« myi, ioiteiid of ^m- 
veiplng tlitttn to r focui. 

Ileiii'i*, wlif II tlm $yiii if too fliit in old i|ti 
x\iv. convax len»' lif Ipi Iti eonvminc powarf. 

And whrn it U too oonvex, m in inoH-iifblcd 
|MM)|>le, tlia ooncftvo lam oountanuitf Uio coo* 
vr^Kity of'tho aye, sprciidii tba niys, nnd rtndtn 
vuion dihtlnat. 

^M«. I.--Th0 n#«i cirHii rfpriwrnti Ilia Ml af MAgMl 
rv i in n hii'ii, AwiiiK |o (htf ftftdiiy af tlia IwaioafB, ilp 
I'onicii l4 imt ronvi*M rnoujtti to roiiffm iba myi aa tlia 
rcf/iid, but ufily A liitit* lii^yrtiid it. Tha e^{ii«l wlUi 
tlif rttrom, npiiHiir with it hiirr nrminfl It, ar tnmfwiH, 
If, Uirii, A conu»jt hnn or kpeftfti'lt* gluM hf Im^rpMfd, 
A» /I, /l*. iliin will givr n ('iiiivtMKifif (lirnrlloii to 1I10 mvi 
hrfoiit ttirv ii<i«rti (lir i*yi*i niui, of rouriai \U eniiffr|lM 
))nm«r will lh«ii l)^ iutll(*li»iit to iiraduaa Uia ii^ara a^ 
ucily on ihf op//f fif/rr. 

TlIU CONVIU LliNfi l^oa AQRD PKRVOMN. 
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-In tliU flcart, Um cmtiim If fippoMd to '%• 
i%, m in abArUtightad ptnonii «nd Che rayt 
irgfd before they reach thr hack of 4he eyo or 
The eye, io (bU case, pcrformi loo mgck i and 
iven it to perforin, hy interpoiiag a mmmim 
ftat the ray I, instead of falling imrallel on Iho 
actually fall ditergent. 

joiiCATa usfi roft aiojrr-uttvrBD rxiuoifi. 




Bui besides the useful invention of spec- 
arising from this power of converging 
light in convex lenses^ a very important 
es from their combination in microscopes 
escopes, the principle of which is ex- 
:ly simple. 

y visible object isof a visible sixe»\>ro- 
ed to the ati^Ie which it makes to the 
id that angle is also always in the inverse 
Jon * of tlM distance, which the eye is 
e object 

•To prove thii, try aiimpU mlcroMope wltlioul 
I, and it will enable yoa to lee an object clearly 
itance of an inch i which, with the naiied eye, 
•t bo well Men at leN than eight Inchei i and the 

term invne itgntflei lomethlng like a tonUmy, 
fiae if not at the diitance i becaaie, ai tbo iHik 
rraaffr, the lise ii Imii tka praportloa it, tkcro- 
i d If act, but opposite, eoDtmry, or immrm* 



Mt WTffIt 

•1(1^, fuppmt A fTAtn of iHii4^ If Ml M)i|Miff nt 
itMM liir|f r in diAw^Nr. ii ilmM in iuHHh# 
timn iir)r<^r In huU t TnU itmuli^ ml«r<)ii««»|i«> 
wfird Ihfin h imul) ht»)p |irlfMi»d wUH « M 

tli# iiitmh(»rnr myi fi*om iNi* nmiM**, hpUI «*I4* 

MH» lh« 0l\|l*<'( Al HH«)V#, iih4 |irt)Vl» (hHl (ll# lift 

lhflUUHi*f I ht»f>HU»f ()ii> HHjilf 4 ythWh ill nh 
lA lilt fy4»t <« ^f H itAt* tnv»»r«plv |tf«t)mninHiM 
IfiHf^, THun, H WAii Ml KHI yiti tl* lUiltittU U li 
Hpimmni hf)||hl ihiU li^ (i nl ihi> tllii(iiHi«#«»f fto 
oHiy H ifHih of hli ii«f M t(*ii 3PI1N1 dUinr 
nminiHfttt Ih«»r9fi)f«») tfo lhH(»«i. I),> iio,v roiiiri^ 
t«HAnni« 08 to ¥iow hiw OHil^r iW ^mihp Mit||l«> k 
ftUmiu 01 wf ihouU i(»o him wiiii l)ti» H«lk#« 
>iir.U. « 

AH 1 Tlio Mh|«<^ti tlif n. of oil orrm 
iMt|>t^«, I4 liriit to |M'ot|tMv oil uim}4t« r 

jort, HImI tllt'll to (tU|iu»r III' tho \A\n\\\ 

wf tlivi'i^lii|df fiimi tlit^ tiimur, in iiiu'li 
MA tluit if lUfty pruduor ilintlnrl vInIo 

Tho Mnlo MHO of tho ohJi^rt-ixUitii li 
l^t^MO tho mvH ouow, on timl thrv itioy 
vUlon hy tno opiiititlmotioii i\t on v 
Olid tlio iimpKyliitf iHiwi'r will dop^tn 
rloiOHomi wTtli Vliirli llto ryo tfloRH t^it 
f\o III iit^o tlif iitiono pMuluViMi liy th 
f lOMii \ or, oil tlio ooiiv^nlty of tli«t* i»yi^ 

Or, in otkt^r wortU, tlio moviiif|ifii 
will bo In liie rollo of tho foi^ol dliitii 

•UoCt kIoII to tllllt of lltP t«v«* tttHBI> 

Cwii li">lf A lrt»#, At itio tliMoii«« i»f 400 

Ih4 AA AM|W Af #Af lll^hltf lo Ittf IIAhvd I 
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of U'ii prodncfd by lb* object-glaM of a Uleicopr, 
mMd I an enabled by the cooYeiity of ao eye-glait 4a 
iricir tbat image to closely, as tliat tbe fisual angle it iu- 
Tere i wid to 40 degrees, the effiect if the laine ai if I had 
advma^d within 10 yards of the tree, when its angle 
^Mild, to the nakfd eye, ha?e been increased to 40 de« 
great. ^Tbe tree is conseqaently magnified by the rye- 
f tent 40 timet in heighth and breadth. 

H.— >-fo a micToscrope, as the object itself can be 
tiroaji^ sa near, as to serve the purpose of the image in 
the teletcope,. the. single microscope is but one lens, but 
tha compotiod microscope is an arrangement of eje- 
lia s y I which,, ia^ome of them, enables the eye to vieir 
IW linage withiirliKi 50th part of an inch i thereby en* 
-^largtiig Iha ol^feet In compartsoo with the natural vision, 
M sia iochei distsnce, 300 timatin length and breadth, 
or 0,000 timet in surface. 

tHE TELESCOPE. 




A D is the 09^*tUQltu»^ or glAss nearest the object. 

E Y is the e^e-glass. 

K is the eye of the obsecv^. 

O B is the object or scene to l>e viewed. 

C B is tbe angle nader which the remote object is 
iee« by. the naked eye. 

1 Clif is the angle of the optical image prodncrd by 
tbe ottJf^-glAti, aiid it eqoal to the angle O C B, being 
pro^ttceil by the crossing of the same lines. 

lite riast £ Y enables the eye to see the image I M 
andeir tSe angle E K. Y, which is the same as E P Y 

HMteapgles are, however, in the inverse ratio of the 
.(distances E P aad P G i or, in other words, as the focal 
dittJBMcet of the object and eye-glasses, and such, there- 
fore, i9 the power of the telescope generally. 

In such a glass, the image will be reversed to the eye, 

^tit, by adding two other eye-glasses, it is set stntiRhc 

. again. • la Ootfifett, however, only out rye-gla&i U oted- 



Ml ^MHtb 

M. h fkHrlMi fli9 liiiivMli ^Nl«it M ffitml 

M8. K% th« iiii»|0 ii rtvurv^fl by « #ipg|(ri 
nwing to ill* eroMliif 4)f lb# my* in (hn « 
of ibii torn, ihf mii|{iiiAe4 i«iNi|ii in itvi 
uhoti fiew^d v'ltli one i»y«*tflfiM| two f 
glHoeii in» lliarefur« Hdded | oiM far (kp pttr 
uf rMnrtnf iIhi imfig« io ill HUtunU poiil 
uni\ Iba otber fbr tba urpoM of ftewim 
Nl tirM. 

Th# Ions wiibln tba ay«, rtvmai otOeati | 
tb» mind eonteni) m tb« top uf the t 
narvf, m oorrt«|}Qmii with tba bottom oi 
ol^iaat I and tlia nianmi affipat. ii Ib^ ran 
hublt, or of hm%ing la Mf in inftiiiay, or i 
tba ayai bava baan oouohad in nmnbood* 

Allit. Talaaao|)ai ara r^fMsimr^^ what 
affat't Ii produaad aolaly by raftnalioii thin 
Irauapftranl laniaii orrf/fMlar«, wban tbaii 
i» |irmiuaad by tba aonvargininiyaof OMj 
mirrors but tba prluaipla of tba mnf/im 
puwar it Iha lama tn all, i 

Tbay ara aallad O^liihpM wban tba aytij 
ii aonaava, aftar Uallihdt tba invai^lor ^, 
•aofiaa, wbo mada all bi» dii«pvaria# in n 
iiuiii^ by a Rmall talaK*Q|Mi, wbleh lii«||iii4M 
ia timaai wbaraai Hanabai'if graat i^n 
Maf uiiiaa 0,000 llniat I 

604. Of auMfit, wiilionl light, th« worl^.p 
littiuvolvad ill lolal tlnrkiieo; and WUIhni 
niaobaniani of ayaa, ami o^Hii^ iiarvM ti^ m 
Ilia variad aanMHioim of light to tb# JmSi 
tlia baautiaa of oatura darivad from ititUM 
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t colourings all the intereiting relatiom of day 
ii4 liiclit, wkl litlf the pleasures of exisleoce^ 
^M be totally lost. 

The cause of the various colours which adorn 
le creation is, of course^ an object of interest- 
ig inquiry ; this discovery was the greatest of 
KMC made by Newton. 
'^k9 beams of lijcht had been in vain d)tpUy*d, 
Had Bot the eye been it for ? iilon made 
In vain, Ibe Author had the eye prepar*d. 
With to mach skilly had not the light appeared. 

HUkOKMOKB. 

685. Every one observes the beautiful colours 
poduced by the pendent drops of cut-glass 
inging to lustres and chandeliers, whether de- 
vea Arom oandle-Itght or sunshine. 

It is observed too, that drops of ram are co- 
«tfod in like manner, when the sun shines upon 
lem ; and the regular form of the colours in 
le rainbow, led Newton to conclude, that these 
>lours, as well as colours in general, were pro- 
oced by some property in rays of light. 

MO. Newton made abeam of sunshine pau 
itMgh a hole in a window-shatter, and fidi on 

glass prism or wedge, so as to be refracted 
at of its course towards the ground, and 
irowft upwards on the opposite wall. 

He then found, that the circular beam of light 
aa rendeied oblong, and regularly coloured ; 
lat the uppermost part, or the rays most re- 
acted, were vioht, their next division indigo, 
len^xt Miff, then green, yeilow, orm^ge, and, 
I bottoms rtif» being the seven colours of the 
tebow. 
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Of parf nt-ro1our«, flrit, the ttamlng raif 
Sprun)> Tivid forth \ tho tawny oramgft hmi |' 
Anil next, dHlciiiu<:ji;fi/«M>; hv who^r^iid^ 
Fell the kind brains of a It -ref resiling f r4i«i j 
Then thi!^ pure hhte^ that kitelU autumnal ikieti 
Kthereal pla>*d ; and then, of inddrr hue 
F.raerg*d the deepenM tntii^o^ a* when 
llie heavv tkirted evening: droopn with f^ml | 
While the last ((leanilni;« of refractedl WgjtA 
P^*d, in the ftiiuting vhM^ away. M.aciui« 

THK PRISM ANU ITS COLOURS. 




irty«t 



K represents the shutter of a roon* 

1) a hole in the shutter. 

S rn>s of lifrht proreetHnp; front the »na pn»ln|[ ^IklNt 
the hole, and railing on the kUm prikm U A i- 1 on w 
loK whirh at H U, Inttead of i^oins straight oa, ll U 
frnrled, and leaves the pi wm at A C. 

T is its flgure on the opposite wall, spr*^ fV^i 
ciiTle to an ohionir, and pre«eniinff th« coKmiti •! 
rrf rafted Tfiy* in suiveafion a^ marketl. 

ft«7. A hoHiu t»f white lijjht is, tliereA 

found to consist of iii\»oraU the coluiira ; mi 

H i^vident, thut the xniiotu oolonri of all 

Ixkilieii in nut ore. iit'|)ciui sioUU on the uowei 

//'(* ^liiiMOfs to a\kioi\> ^v^vftt Vuvt^ mul refl 



OH IKS, 5Nj7 

It appenri, too, thut u'Ai'/c ia a dun niUtuiA 
of the Hvven primary coloiifH ulmlly rt^Atfctiiil ; 
th«t hhck olijecU ah^orliull the ruysi, redertiii;* 
none; aiitl that hlavk ib an cil't'i't of negation. 

CaIiiun urt^ hut tlif plmutonu ufthi^ (Iuy i — 
With thHtthey*rt) horn, with thHt \\wy tfurir airay i 
tl^e b«ftutjf*a rhariuii, they hulnmuie tlu* bffcht, 
Park tn thfimelvcu, till, \\y rfflfctioii hrighi, 
With thtf kun'i aid, to riviil him the y hoiut i 
Uul light wilhdraHU, la ihttir uivu klmtltfH they're loil. 

HllON»«. 

fiHR. lltMire, white hoilieti in (he ^nn are euol, 
rikI blaek onea hot ; hei-atue white nurliu'eM re- 
flect all the Jight, and Idack oneit ahiorb it : 
hence aUo, ah red raytt are the leant refracted, 
they are aiipuoaed to be the largeut, and ate 
therefore painful to thee^e; and hence, the 
uiost rcfirangible raya, aa tlie bmalleati are the 
moat grateful. 

0^.-<>Whfn tiiaiilar theriiioiiK'terii arr placett In tiie 
diiereut parts of the MuiHr lu'aiu,b('|mrute(1 hy the pribiu, 
It in fuiiDd, thatdlfiVreiit etlt}('t« are nnulured In the tiif* 
fere 11 1 coloured ray I. The grratovt neat U ejihihitnl in 
Ihe red rayii the featit iu the violet ruyii i and in a it|)ai*e 
beyond the red' ray i, where there In ho viiiible light, the 
laereaie of temperature ii greaieHt of all. Thi« liiiport- 
RDt dlicofery wai made by Dr. lierbi^hel. IJe CbtiiuateM 
rhe power or heating in the rfd rayi, to be to thai of the 

KBfB rayi ai A& to £6 1 and to tlmi of the violet ra)ii ai 
to 10, A Iheruiometer, \i\ the foil red ra\8, indicated 
Ml Inrreaie of temperature of !». rahrenhen. In ten mi* 
AVleai beyond the red rayi, in an equal lime, the in* 
preoae wai 0*. Fahrenheit. From theie faetv, it In evi. 
leal, that matter Mt in motion by the inn, hatithe power 
^ produfiug heat without light, and thai Ita rayi are 
leu refirangible ihau the viiihle rayi. Kayi rapahle of 
^roiiueing heat, with and without Uf^l^ \kifkC««^ti^vw 
loiliM Mi Ike 9iirfkc§ of the gtoba uttto v^v^\w «.!^^<c^«^ 
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f»r rhnninp, m wrH m fiom Ihr luh i Mil Ibo |ih«iiiiimfnii, 
flinl AM* iiiMRUyniUnl tlir |th«nonii«iitt oflli^ r^dkiiUm^f 
irrrtttriml Ana/, nrr nf Krmt Pjitrnl Niiii lm|iiinAli(»| «|il 
writ fVOCHiy i*r brlllA lifUtllnH. THfTP l« ttHOlhef fhi'l, 
■till iuiii-i«niiiritiiiiniiiiiY, wlilrh htm hivtii mllnl Ml r«« 
rffff/f«N vfrttttl^ Urvi oliarrvfil liy ili(* lltillnii |»hlln«iipliiir«, 
Miiil iinf»rwiinlH by IMcIpI. If In thr armnjiniirnt of lh« 
two pAmllrl NilrrorN, n plrre of Ici* bn Intrtirfucnl Intu 
Ihi* lowf»r fiifui, thn llif rmiMnnl^r In Ihd Bpprr fitcdl «lll 
liidli*Air 11 iliinlniitlon of ivinprrMurr. 

AOII. UniiihowHAriir from thr rayii nf thi* riuti 
wliirh full III! «ln)|)!i of wntrr brin^ rrllrrlril nihI 
rrfrnolfil In thr ryn of tlif ii|frQliitor ; itiiil, «f 
coiirii«'. M Ihoinlropt witirli ma iiituiilfil ■! tliv 
ffffmr AFi/f /i* a// round from Iht eyo^ will |>niM»ut 
tlir MHinr rolniir. 

Ami, UN fliiri>rriil ooloitm will irliit lit difli^mit 
aiiKlr?! ; n l>ow roiii|)u<(i'il of rnftul«r oirrlna ii i 
nrrnniirY i'oUNr(|iHMicn of iliuw«rsof ftiii, while 
liir mill iiliinr*!. 

It will» liow««vrr» only he viiibla opponit^ to 
tlic Niiii : kikI till* Itiir from tlio lun through tb« 

pyo of thr uprrlulor lutiiit b# itt OWllni. 

AOO. Ai rnyi will rmnh th«i rye from dm|ii 
of rain, owiiiu lolwoiliAmiit oiitiifi; no thrrf 
will Kriiemlly In« two rnliihowA. one AUuIrr, bow- 
«*¥<T, thnti llir olhrr. 

Tbf iilroiiKriil, or towfrmoii mlnboWi h oc- 
omiioiird by Ilir liKbl bring rrflrrliMl Irnm tht 
upnrrpurt of llin bark of tliii clrop« of roio: 
niul the othrr. or upper liow, is oroMloaod bf 
tlir ligbt bring f«f/r« rrflrrfcd within tho drop 
from tb« lownr |Nirt to tho uppor^ and tboorr. 
rrilrmcteH to Ibo r^f • 
A9I. Tho bfooUlUol % nXuVM'O V liloNllViio 



HM-i «v tt t-uurit>, m Kmt iiM'ottton ou 
ilk*-«HM ny»i but tvtrjr tyt wUl Jb^ tlw 
Inof thorn bow. . .. 

i{IV«Mm iwiiul lit ii I 
iPiMMs from Ihit pii m 

(tyi ptWBf tbrw v i it- 

^MivtapHulUri 
Ttn II li 




■rtnlw I', nM*u*rll) itrt 

kt, t.^-tla ipwUtnr MUMi. *t mwwi t 

*Hit, Mi m m !• WMiMrll* lb* ««tM tf ibi 
I, ■»« ar«p of tkt tMM Hlaw MTim ■■ ■whL M> 



' " "^ '- -■*- -' — MfiWWil'''-'"- 




Ir«ry, The upiier B 



'udliii, tni tlolrlt 

The up 
* KMl M- 1 
towrr, «r W* aMl M*. The rtnirt at ikf elfel» U « llu 
p«Hiln| rrom IhP Sub, lhraii|h Ihv ryi of ih* lyMtaMi. 

Ado. a magit latUMorn in fonnilMl on th* 
principle of pUicint-tlM imujt* witliin lli« fociii 
of tliu lens i *u that th« rajt divti ur uuil pro- 
duce K tieurn at much latent at u <lv»irvd ob > 
walli and {I'hantatmagoriit un ))rt>ilii<'rd by 
mauic lunthornn ; in wliiob <dl ttw parti of Ilia 
iliam, cxcrjit llic tiguna, ar« |*tiiiilvil LiUuk 
anil (ipske. 

I'hc rammi I'birnra, for drawinR liiidncapef. 
COUtifll* ^l<^^l'l} of one teni, wUli a Biirrur to 
reflect tho iniuiii.-i va tbe ruuj;L |hiH placed to 
drtw upon with « pencil. 

Oil. I,— Brfanl iNVBlkit tntfMt, I mw I rfcnuunrnd 
Dm tiilornriUdeDl, WdbMclBbuilaelt'«ar«lMr|i*ie}r. 
Bj tuliliii orib* badi d*llc*l«lj, k* winaMlka IhiI- 
■W|i ■ Iwfen ih> >v« bMHtirmiy pakaM m Iha opilo 
B*rv«i IhwIII findlnfVmt, iW MNMMt Oniwib It, iki 
Mfdaiiiit JttMUHn IhanlheMij ia««lM fram III TnrliMii 
rolnun i ilir pupil or hol«| which opiin and •birtk to lb* 
)Mt t and Ihn trytUlllHt Imnmr, or Imi. Thro, )h* 
Mftvani Aumimr I ■nilthi-n. Ibit cplh n^tre cr ml-mttli i 
'»« riirluui Biid wondarful ■rtnonrmanl J 

1.— 11i<-lnitan(aiiaDkMinollun<iritihl liii (laan rb* I* 



. allvn. 

ll>tttMI«nb«MMMitr KlUMtaMtlB «l 

plKet4maC««rt««ili ibitim, Mub4«,»,i 

fc]p atnni mt rapai b*IM ta Ito «Maw ' 

0/ Me aarliiH ctwHMtiMM oTthawAi. 
i^nah M^y ka ^MAM«*^«K«\Mh.<*. 




i«ni ttf ih* rtlultiiM, 1l>* Itt tl>4ll>, anil TdvltUM 
t «wd<, Hiifti IvlMraiilH itiv Ihfn •ri hu mh fuit- 
.M *• MiMHM «f li, Ifl, or I«mIIm i b»iI a)Im of 
W wpMlwf wi'^ Hthw'katfauUt, rtutvvvi a ■>•>• 
«M id* Hm •itaikixt I* iImTiim, m Um mi* itf « 
4 ntlM| (It kImxiI Kf f mImhIi'* I 
twif iiMaM««n|H<NlY, ti Air ih»t>lt>-w<r>ri «ht>, 
r WmUmTi !• M»M«lly an IIm liwk'aMi, 




XXVII. MHmnhfjh 

l« or lient. 

MWitbvrii? air U ft'wmV \**Aii^i\\\\s»v*> 
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rioii to mill wntcr, iii Pi to Kuxi.u (. amlt« 
oxygni Ktts, ui 6 tu <i; uiui to hyUrog«ii»rai M 
t«/l ; H«Mil)it liM)tof it woigliing 6*iA BrvHt^i. ^ 
oiM* cMincr nml a quJirtur» iiftirl}'. 

Al»t. Tltc atmoKpliorc i» fouud to hi v«ry 
rlniitir : iiitd, in coitiiRqiienGC, to preit oQ «ir«i; 
i«i<lr, rmral to ii wrif^lit of 33 fcrt nf ivatrr, tir 
20} iiioiioii of morciiry ; find tliift rluMicitjr ii 
101111(1- to dorrvum*, R» wc uscrnd higher ond 
hlKJicr. no lit to rrtidnr tho buromctrr a mcnutuf 
■Kcortuiiiiiiji; hrighlM. 

iHt». I.- TMIt r|:Hli'tty U fquaUy powprfiil In « riiW 
liH'li oriliiMt(iiii»>|ilii*rr, n« lnth«wholr mii<Mi| and nn hirk 
will rnlir liio ntorrury In (Ur bnnilMrtrr, iir miuh iw Ihr 
^'h(il(* niinf)«}>lM*r(', Oiio ruiuiul, Ihrrrlorr, hut wniidfi 
nt ilio qimt'kn), nr liu'onKlilprutrn^iit of muliois «iIm 
nips , ouf* ul'ior uiiotlii*r, Ihi* IcUr iionm^nRO nhoiil ilio ■!■ 
iiiiH|ihrrc piTMinK H tiiaii with n MrH^lit of .H(>,OiNHhi.i 
y\Ui'i\, III fiict, Itr h not |ir<*PNrd toihrnmnttnl nrmioniirr 
Nil ilir vmlrli*!! oriiln Uody hi*lnf( IIMiMt wllh nlr, mhlii 
|tii>ii«nt ouiwHi'il, HI Inmt n« itinrh itn Ihr nliiinaphrri 
pif4M*x liiwunl, niid iiImi u|»w«rd M wril itii dnwiiwiird 
III fart. In ircttril to nnliiiiil ttnd vocrlnhlr hodlr«, Ihi 
ilighl Kravity ordtnitir U d«iilroyi>d by lln rlailicity. 

;i!>ri. (\)in))iirili^ tht* ntnioxphrrr to florora o 
wool liiiti upon onr luiothrrp it \\ill Ih* lif>htcro 
liurr ii.i \vo usooiid ill it; or, iuothrr woidii, it 
rhi.tiritv will hr diiiiiiliihcd. 

WiMT if nil of uiiiforiii cloii^ity, like wator, I 
\^oiild 1m' iihoiit livo iiulm hi^h ; hut the rcflri 
tioii of tJM* Nttn'ii niy» nppcHrH to lie iilTrrtiMl b 
it nt the* height of It mih**; where it In eah*i 
h<t(*(l to he 4.000 timeii h*ii!i ehutie Ihuii on ih 
tmifiwr ol* the ewrt\\. 
7Vie Miif ooK>ur ot* \W k\i!v\<^'^v\\^x% V \\\x^ 



HKfiniiotftfi'r. win 

wnnl <IM\iMM «r llghl.' 

HNtlNllhkl hS M«MP*-"''' -" -■— - 

llOffI UHtvfcHtlll^ft HlUt Ir ttMi Nir, IB 

Ml wMii <if ill mm 1M rwiilntUeB %t iht 
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Of pfirfnt-rolourR, flmt, lh# flmntiiK r^f 

Npnini; vivlfl forili i iIk* tnwny tfnin^^t itfti i' 

And itrxt, flHirtitiM i/i<///iii<r liy mrltoiifMld^ 

Tnll ihf* kind hrftittH ornll'rrfn**Mti|{ f r^tn f 

Thf*n ihn purr ik^Mr, iliul ««vrllii nntntuhfll iihlri, 

Hth^rrMl ptnyM i and tlK*n, of «iiddrr h\m 

r.mfrn*d ihr'drfprtrd IntUffo, nn whfrt 

Thf hrav.Y Hktrtrd i*Vf*nlii|e drnopn with IVmI| 

Whitf Ihr Infit clrtiminKii of r^(ri»^it4 \\%ht 

U>*d, In (hr ftiliiling I'/o/r/, Rwny. M^AGKMoii 

TUK I'RfSM AND ITU (.OLOI/ltl 




Vl«i*l 






T 



f-. friirrMffili Ihr Miiilfrr of a ronn* 

?> u lioir til Ihr ■huffrr. 

S iiiyv uf tifrht pror#>f*dlnff friint Ihf Mn pawing ikrHfk 
4Ih* lioJf*, Httd rnlllnffon thr kUm prltni II A C'l o« MNt* 
Inir wlilfh M n C, hiMrnd of'enlnc ^trnlKlit on, II ll tf- 
ri;i( (rd, nnd Imvri ihr pilntn Hi A C 

r !• Mn ncuiT on ihr oppoitif wnll, ii|ir'*4il ff«» • 
r\u\r In Ati ohlonr. Hod prfk^htlnc th« roliMir* vf At 
!• I'mm ti'd my* ill «iii('rP4*)on i«<i nmrlird. 

.'»H7. A'Ih'Hiii of ii»Af/f li^ht in, lltf)r#fiifr, 
Inuiicl lo roiiNirtt ofinMinrnU tlirroltmrn; illHit 
1^ rvidciit, tlitit \\ir viuioiiH roloitr* of ttU tW 
iMnlioM ill nutiiiv, (IrpriKl nolrly on IIm* iiowrrof 
I lit Mill ittrm to uUurl) nomc niys, MfMi rrflfC^ 
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' It appears, t00| that white in a due; mixture 
of the icvcn primary colours wholly rc!i«rt(Ml; 
Ihat hhck objects absorb all the rays reflect in;; 
none; and that black is an cfloct of negation. 

. Cnlouri Arc bnt thf phantnmti of the day i-— 

i With that they*iT born, with that ihcy fade away i 

; Lll^e beauty*! charmi, thc'y but amuif ihr n^icht, 

Park In themeeWfi, tilt, by rcflrclion bright, 
• With the iun*i aid| lo rivuJ liim the\ bonkt i 
' But light withdrawn, In their own ihadei thi»y'rf hwl. 

HUN art. 

. 6B8. Hence, white bodioK in the sun are cool, 
and black ones hot ; because white surfaces rr- 
Meet all the ;,iight, and black ones absorb it : 
hence also, as red rays are the least refracted, 
they are supposed to be the largest, and are 
therefore painful to tliee^e; and hence, the 
most refrangible rays, as tlie smallest, are the 
most grateful. 

Oft«.— -When itnllar thcrmomrteri are placed In the 
different part* of the Molnr beam, irpiinited by the prUrn, 
It li found, that different ettVtctK are produced In the dif- 
ferent coloured rayi. TheKi**^!*^' neat l« exhibited in 
ibe red rayt i the least In the violet rayi i and in a tpntfe 
beyond the rcd*rayi, where there la no viiible light, the 
lacreaie of temperature ii icreaiestt of all. Thit import- 
«Dt dlicof erf was made by Dr. Ileritrhel. He ektimatet 
Che power of heatlnj^ in the red rayi, to be to that of tiie 

Sreea rayt as 55 to $6 1 and to that of the violet rayi as 
5 to 10, A thermometer. In the full red rnvs, indicated 
m» increase of temperature of 1*. FahrcnheM, In ten mi* 
waleil beyond the red rays, In an equal time, the In- 
vreiise wai 0*. Fahrenheit. From these facU, it is evi- 
^Bl, that matter set In motion by the sun, has the power 
of producinr heat without light, and that Iti rays are 
Seit refrangible than the Visible raya. Kayi capable of 
■redueinf heat, with and without light, proceed from 
Milts at the surftice of the globe under pecollar agenclet 



im wficit 



wtll UMlky •! Mh miUHm* IWit W 

•tin iMf* •itfMvdlBursf « whir li Im iMmi c«Ati I 
#iliiii ^mM^ 4n< <ilim?«4 by Ui* Mint frtitlM 
■M wilalWif < ■ ky PUrtft. If hi Ilia WfMMWM 

iMK ItoiKlMwawlatlmitlMfiyaof ll 
wUeli Ml on drops of wat«r Miv reSeott 
f oft iott d to tM •}• of tb» n wot i te tj w 
cNWfM, til tkoM dfOM wMeh amallMiM ) 

the itOM eolmir. 

And, M 41t^f«ttt ookNm will ariit M dil 
IMlgleat • bow eompoMd ofroitliy oitoloi 
neooitarf coMoqiieiMO of abowoii of liH 
ibe iiio abbiet. 

It wUk bowoftr, o«h be ^Mi OfifMi 
tbtiMi omIUio lino from tbo omtrnwil 
ojfo of Iho apeelotor wuX bo lit OOiMtvo. 

MO. At royt will roooh Ibo oyo fto« i 
of libit owing to two dllbrent mmm i ao 
irtU gonoitUy no two rolnbowi^ ono Mnlort 
om; Ihnn tbe otber. 

TM ttroncoatt or h m v m$ 9i nkikmu 1 
•Mlonod hj tht lifbt beinf reflootod im 
nmMr port of tbo book of tbo dro|M of i 
MM tbo otbor. tir nff$r bow, la arumdoi 
tiw Uibt bdm twiH reflootod wttbin tki 
Aoiiibo lowor port to tbo nppor« nod t^ 

atk ThobfOidthof mhihow k 



Mt: and, of t.'uur», »o twu iiifclalori cmn 
Iw taaie nyti but every tye will be (be 
««f ill own bow. 

tflircle* round ilie itiii and noon ariia in 
nanner, from Hie peculiar inndificationi of 
171 pauing iliruuiili the vapouri of tbo al- 
h«r« JB peculiar itales. 

TIIK RAINBOW. 




.1.— The ray'o' "elii "^■'>rwii in paulnf tram 
n Ic Ike driip< or wiitrr, mid rheucr tii ikc cvu vf th* 
tur Et nnilnll ihrrHyiai Ihs inuivHiiKlerVuiii th* 
- <enlrr 1*, ni-i'Siiarll} produce the >unH> ruloun. 
. S._Tb« tiirctatnr itnndi, «r courw, wllb hli bark 
■flU, and hl« eye li neeciMrilj iha tcaira of th« 

Mch drop of the ume colour hBTing an equal an- 
Ha lh« cyt. Riiioliin*!, of connr, are more or leu 

«l Iha lup ihliiei iiiqre or leu bright on the oppa- 
iln ) and ibey are more or Ira perreci, ai ihe ralu 
■e »r Imi difluied. Au arllflrlal buw muy be nade 
I fauniun ( and f lau thuailclicii ftUcct culour. on 
I) Ibt Ntiui: priaciplet. 
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Ob4. .1.— Tn tkr Inner Bow, the colon ri iir« red «l inp^ 
then nmiif(r, yellow, grrrii, blnc, IndlcOi and violrti 
nnd. In thr up per Bow, thi* rontrnnr. The upper Bow 
niakri nn alible with Che f*ye oF 54* and ftl* t Mid lk0 
lowrr, of 4S" nod 40*. The centre of the circle It tt liM 
l>Aixing from the 8uD| (hrouKh the eye of the ■p«clalMr. 

.^>»2. A magic lanthorn is founded on tke 
priticipio of pliicing the image within thf ftif iw 
of the Iriis ; lo that the niyi divcrire mid pro- 
(liu'o a (i^uro, at much larger as is desired on t 
wall ; and [Phanlasmagorim are prodiirrd by 
ina^'ic hmtlioriis; in which all the parts of the 
.sliclrrs, <>x(;rpt the figures, are painted hlucli 
snid opakr. 

TUv camera obsntrOf for drawing hnd8ca|>f s, 
roiisists merely of one lens, with a aiirror In 
rrlloct the images on the rough glass placed to 
draw upon with a penoil. 

Oh. 1 . -nefore I leave tkli tnlilefi, 1 mtwt recommrnd 
the tn(i)r or RtndeDl, to dinert a bullock*! gr slKSep't eye. 
|{y taking off the back delicately, be will •€• the land- 
kcnp* before the eve beauUMly painted oa the optic 
nrrvT t he will find In f^ont, the coniMi beneath It, the 
itqurouM humour i then the irit / to called fkvm Itt vnrloui 
rolourii ; (lie pupil or hole| which opcm and thutt to the 
li^lit; and the crjftMUne Af/mowr, or font. Then, Iho 
vifiroun humour t and then, the oplk nerve or iul*if«ri^l 
— a <MiriouK iind wonderful arrnngement 1 

?. - 'Mie iii^Hintaneoufi motion of llxht havKlven rite te 
the Trr.KouAPH, a modern Invention of the Kfoatett lorial 
iiiipor(;inee, at preient limited to porponea of p;nveri»- 
ments { hut rapnblo of the hlghrit UBei to the coBoiaally 
ttt lafKe. t 

'Hir (ele^rfiph eontliitii of n lirpce frame. In which are 
i)Ia'*if| iiiiH Hiirked tix shntterp, marked n, b, e, d, e, f, 
tiv iiif nn^ of ropeR pulled in the mnnner of bell-mpr». 
}\y the \ariunii romhiniitinim i>f the^e nhntter*,' fi'l dUttnrt 
ii|.mh may be ]inMliiced, sufllrieiit to represeiil tN« 



.MMb mmittr Bf B, 10, or IBmlln , anil a line af 
■gr rra«aUo( cadi uilirr'iilfMli, raniirjt • hwi- 
■•■ tta Bnt ttUion !• Ika TmI, *I Um Mr sf « 
id BllcSa In Dbnnt B*e nilnutei 1 
bole sad lelcHopp ii T, li for Ibr obfwrcri wtio, 
V WMiltMr, It ooMWdy on the look-out 

THE TELEGKAFB., 




mf^i 



, XXVII. Metterelogy, 

I. ETery lOOpBita of the ■tmospUcK ■■ 
owd or 88 puU of osygeo, ua 72 of 
or nitrogeii, kept in « gtteous itate by 
ic or beat, 
■ocpheric air ii fuuad to wdjh iu propop 
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titm to mitt v^m*. .Ai.l9tP. ioo<;«y:^i|ii( 

ftxyX^A Rftfi M ft ttrtti HI d^fi.hlidriiiilWiWiiJ 
to 1| iic«uuilfW*l»f it wttigMuf AMjlfftulLJ 
oii« minvi tad a qutr nHrl^. ' ', , ,, {!^^ 
ftM. Th» fttmo«plifr« li mwd tA..ta.ii 
f lfi»tt« I undi In (MaMquMOt, m pNM m 



mI(I^, t^mittl to M weight of tl ft«t of iriftif ^ 
!lt4ltt«»^N of m«roiiry) ind tlili flMlloll^' 
louitf^ to H«^r«iiiv, ii wo ttievnd lilghn u 
hlffli<^r» Ht) Ml to rciidor Iht Iraromolor » m«itti 
»ft«i«rt(iliithff hfighti. 

liit>)) ttf lht» n(irin«|i)i»>r«« tii in tMi|k«u» hiimi § iinti hm I» 
will h\*p ihi> Hittft^ury in Ih^ lHiriwii»r, »« mm^ m i 
whiitu HtHitiniiht^riit One i*iiiinttl« tlitii»h»h», Umi wohJ 

uhoH, hf frti^t, H^ In Hill |ih»M«»tl to ih«> HmnttiK nf nit uwnr 
Mil ilii» vt*iiii>lt«it HCktU UtMly MiiK AIM with Hlr, wM 

IMOMfn tMlUVHhl, HI )(*H»I Al MHIfh H« lhf« HimniplH 
[m0<Iii«ii (lH\niH4, NHil UUU UyWtnl m Wfll MM itllWHWHI 
III t^tt^l, in H*||Hhl |<) HIlltMl And Vl»l(«»lHhl0 ImmMiM, I 

viUhi Ai'fivHy iif ih4 Hir li i«itrAy»U o> lin i>lHiiictgr. 

AU/^. fomimrlnff tlii iitmoi|^lirr<« t«i flii<^«i»« 
wnnl Inid iijion oiitt mi(ilh«>ri it \sW Iti* liQht^r 
MM't^r Ma >vtt MMV^ml ill It; Ofi ioiMlirr wordu, 
« htntlrhy will b«i tllmliililitidi 

Wrrt^l) All of uniform dt^hiifty, Iik0 WHtf*r, 
\MU\M lir hImmiI IIv0 mllm lil^li T Ion ihi« r«l< 
iKoi ofihi^ MMtrN nyk nppi^Hi'M to lo« nffVcrtcHl 
it Hi tlin height of 4-i iimi^ni wlirri' it h rali 
liiiml III hn 4,000 tlmPH IfiiH rltmilt' tliHii on t 
nuilW i»t*lh0 0tirtli. 

Tii« hlu« ioloiir of lli9 iitmo«plifr# In In i 



NITIOMLMT. tn 

aanrn taa tf by nci -f « .^^ralor dc. 

Mtofl'^ftfMM » Ib f^h air, m 



iHB Dirma sm* 



Al 



• MiTBotouar. 

TBB AIR-PUMP. if« 




filM. By metat of tbt tir-pamp, •!) 
mty be drawn out of i Utfc glait-veu 
vacuity or vaeimm producra ; in if hid 
number of curioui espcrimeiiK may 
fnriDCc], ihewiiii at once Iba propcrliet 
fuliwii of air. 

Tb* iKtire rrfmraU an airpanp un tbr b« 
caaitraclian. Th*||la<«-rac*iTrr. uli lickl)*4 
B( rap t nhcre thrre ii ■ hair, ta let uul th« 
Bdinn ofllia pitluni ipfd brio*. 

5B7. In thr aerial vacuum, a feathi 
guinea trill full with rtiual vdocilyi 
\hrn beiiiR iiu reiiiUucc of air. 

If a bladdf^r, appiirrnlly rmpty. be Ii 
neek and l«n in il, rhr •iiiall gitxolit) 
tbc Maddar will swell il, aud pfctciitlj 
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A h<ni will ccHSc to sound im vacuo. 
The smoke of a candle, having no air to float 
will Ml to the bottom by itsonn weight. 
No animal will live» or any light burn, in 

Ibt^-^A tiladd^r, tied In th(* mme miiimer, will inrll 
I burst, if laid before a firei thereby proving the 
met of beat to rurefy air.- 

5&8. Common air may'also be compressed, l)y 
Id or by mechanical means, into forty thou- 
nd times its ordinary space, and still maintain 
elasticity ; and on this principle is founded 
e invention of the air-gun. Air has a constant 
^position to maintain its equilibrium, level, or 
ual dift'uaiou, like water. 
Hence, if a bladdeft filled with rarefied air, 
rst, an explosion takes place, from the rush- 
I of the surrounding air to fdl the space. 
The same principle is the cause of all wiwi, 
lich may be traced to some local expansion or 
mpression of air by heat and cold; thus, also, 
lOke is carried up chimneys. 

Oh$» — Is is evident, that the denMty of hodie!i mniPt be 
nlnished by expansion i and in ihe case of fluids and 
let, the parts of which are mobile, many important 
enomeoa depend upon this circumstnnce. If bent be 

Jlied to fluids or to gases, the heated parts change 
r places and rise i and the colder parts descend and 
;iipy their plncex. Currents are ron»tantly produced 
Ihe ocran and in great bodies of water, in consequence 
this effect. The heated water rises to the surface in 
tropical cliraateii, and flows towards colder ones i 
IS the warmth of the Oulf^stream is felt a thousand 
les from its source , and di»ep currents pass from Ihe 
der to the warmer pnrts of the sea: the general 
ideaey of these changes, is to equaliae the icuipt /autre 
the glube. 



27 It mnrmnm^mrB 

HM* OnP trf tiff' \n\nHfm\ UnA 

ttir vn)mnf of WrtUfr wtncii it i'.f>n%f« 
111 fVM'y <lrt?r«i* ttf li^«f, }irAv)rfiMl fl 

l^r^tifn' f Imri flint ^f Vrtponr lit Ihfi M 

fit DiIa prffpimti/m of ttt« f^l'^t^i 
of w»t#r |Hfr Nfifiiim nr^* tnUpA ftnm I 
Iff fill Mtifi Of ri^i!r« ; mirfi ttt lifHAl, 
from till Ittfifi* 

In \T0ti¥mh0f nml Jnmmty, it h 1| 
motith \ Niid in July mikI Sngnni, mi 
iiirhi'ii, 

IfliO. HythU r^mtflfft pro(>#fi*of 1^ 
lorMKiO i'utilft mMf « of tvnlrrnriif I 
tn'mt'(\ ifMfi tltf« MtfiMKitilirrf. ; llf«»f(reli 
tvli)i'ii, Iff n c^rtMlri liri/Kht, nartii will 
Miifl in I'liMilrtMfrl into rloiifU. 

'riii>fir Arp larrkd hy the wimU mrf 
l»rok'*tf nw\ prrfipltHti'fi iiy tiinM^'fin 
tlilnA timl itppn ; fifMi linm tPM\t»tp.tl fl; 
WNti'rttiK fli«" »imI. 

ft fif«*n tPUttun to flM* nm in fli# 
rivf^m i no tlint f fmrii jfi n i-nnmlNnf rii 
fvHfiini I Tliry ntp Mpf\y rni%pf\ fn 
Ktp v.ntnrti try tlii* wimit oi^rr tlin hk 
ruin } NnH flii'n r^tnm hi^hIm to fli# mi 

M#ffr^^ ftftf ^Mfipffilfic •Itf»irrr4 1 h^ntp^ Ik 
TVtr frif »rf#MH HrMl« nVr IvrldM'fiiM 44 
tf^fif I'#|In»^U lH«i nfiMN I Ihi! gnrAiPflfmlMt 1 
AvJ iirtfrilf* gii}#« ii4Nif rraf riifiM U%m ffk 
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• pro<€M of evaporation tiM lalt of the mfh 
p: Aie water^f^oB tht ciMdi li Ibtrrfofo 

quantity of raiD which falls in Great 
bout 24 inches per annum in \\\e 
nties, and 86 in the w^t^rn; because 
e the first clouds as they are brought 
lantic by the westerly winds. 
)st4n((ie», 120 inchea fall annually » 
Eaht-lndies, from 8(1 to 100. 
ains are conductors of heat and elec- 
prvcipiiate clouds, lo it constantly 
; Andes, and seldom rains in Siberia 
y ; the clouds generally falling be- 
ach those countries in their passage 
sans. 

« p'tndple of tb« elM of bi|fb romlucloi« 
to a pubUc propgiali by Sir Rii^iani Phil* 
''or the «^rec(ioil ofurtiflcial conducion in 

and other ctvilisfd coaniriM, by which 
raio mlfht In ▼ariomdefrm be rrirulaied. 
ie« aa much raia fiillt at is eraporated | and 
iqimI, firom the cautew above oamed, thAt 
I solid miles of water fkll everj year on the 

the rest In the sea. 

ngs, rivers, &c., are attributed to 
ooies down by the crannies of the 
enters the caverns of the hills. 
,ng tilled, llie ovtMplus water runs 
lowest place, and breaking out by 
the hills, forms spiings. 
ining down ihc vallies, betwpen tlie 
t Mils, and uniting, foras little riva« 
(S^ and these, meeting in one oobi- 

2A 



2711 mrtionntecire 

690. Oit« of the prifif'ipnl ferifli 
nilii«(l i^tUt, of dlii!iolvi*H ill (lifi tttmoi 
tlif! VII)M»iif cif WHtur whit'it in connta 
111 rvcry llrtsfstt ^f limf, ))nlvtd«Frf ll 
tlic vnponr nlmuly in the vtmo^ph* 
(^r^ater fliHii tlmt of vu|ioni' lit iHi* «iil 
|rrr«fyre. 

Dy thU p^rspimtintt of f lie |k1ob«# 
of wiittr per «titi(ini nri« riUtifl from t 
of Mil soAi or rlv«ri ; rnidi «t l«iitl| 
from nil IhikI, 

In Itfcemhtif tttid Jniifinrjr, it h 1} 
inontli \ Mtid In July and Aiif ii«t, ma 
liM;tti*ii. 

(100. By tliift cdnitnnt proo«ift<*f «v 
100,000 riibic m\\pn nt wntrrnriif # 
rnf<ipfl into tlm iititio«pticrR ; (lief^relii 
tvli)cli« fit » rrrtnin ltri/|lit, imrtt wlfli 
mifl is i'onflrnA*?(l into rlouos. 

Tlieiie nrf? carried liy tlic winds ovi* 
broken and prf cIpitRted by the actlol 
talnn and trcrs • and tbuii rpnderrd ih 
watcrlnK tlip noil. 

It then rrttirn^ to thi* Rm in f\w i 
rlvem; no that thf*ri* in a ronntantolt 
f¥Mfi*r« I T\wy arc «.|iirfly rainHl flti 
Rfi* r.arrh^d hy thr wlnd« ovrr th« Im 
rnin ; and rli^n rrturtt Hf^aln to th^ 



TliP Mfpntnu. ftffilr ht^* frtnnlilnt. Mpwufd 
Affrf rorm nc'tlfff lit ivitnHVIiit riiitiiM iil»«« 
lff^tfr^« rifh 4l«fipffilHc «Univpr4 1 h^nce, In 
THrlr frIrtiffiMH •w^i* n h- tirldbt'nint Mtt 
tlrnri*! ili«*tii f hi* f MM I th« gnrdi'^Kiinn «i 
Aai iiitfriW* gMl«« umI fraf ritat« If aw Hi 
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»,«»1a lb« protdi of fyttpomiloii tiM tall tP the mfh 
t laktn up : Aic waler^^f^ii tht cl«idi li ibtreftfrt 
,]Utt^ pure. 

II. The quantity of raiD which falls in Great 
tin 18 about S4 inches |rar anniuii in ilie 
srn covnticB, and 86 in the western ; because 
e receive the first clouds as they arc brought 
I the Atlantic by the westerly winds. 
I the West-ln(|ieS| 120 ioohea fall annually ; 

in the East-Indies, from Bd to 100. 
s mountains are conductors of heat and elec- 
Ij, and precipitate clouds, lo it constantly 
I on the Andes, and seldom rains in Siberia 
Tartary ; the clouds K<^nerally falling be- 
tiicy reach those countries in their passage 
I the ocaans. 

.1 ..^Th)« pMndalr of lb* elM of bifh eondueloi* 
sa4S| led to a public propoMil» by Sir TUchuni Phil- 
io 179S, for the erAcnoii ornriiflciiil conduciom In 
i Britoln, and other rlvlliifd cnanirln, by whirh 
sscent of rain mifht In ▼Rrlnmi dffrcm be rrfculaied. 
-Of course, an uiuch rala fiilU as li nraporatMl | and 
y IM sappoicd, f^om the cause* above named, thm 
Ml 76f06o Bolld mllci of water fktl evcrj year un the 
OB^, and ibo reit lo the lem. 

a* Springs* rivers, d:o., are attributed to 
» Haia ooxes down by the crannies of the 
sa, and enters the caverns of the hills. 
h«M being tilled, the ovoiplus water runs 
by the lowest pinco, and breaking out by 
licles of the hills, forms spiings. 
base ninning dt>wn liie vallies, between the 
es of the Mils, and uniting, form little rivu* 
sr brooks.; and these, meeting in one com* 



ttH ltlltnOR0t.0QY» 

nion fiUi^yi iMscome a rivtr, whU li nini tulo 

I itN^tHi^ liHinInt iirAlMi AHt^l hin|t*(l i 
tlM llnurfi tutMnt M» unn^vi^ \^t hHiHt 
t1i« HtRllInt iimiirii^ inill^vH^iiH|i|iii^t fVifi* 
Wlrf w*tl hllttthui aH«¥<(| I iiMft (h» haiiiIa | 

or mtH|le^ mnttldft, <if ihhi« n»t<^itiltf» vnriM 
Hi^ lliiH<*r^«l hi«k!i, unii miiK»-i'iiiiiilnit tMs 
tn mtt t»n\iili>n llti#» ttnllHl, iNui 
*11i'»kH(itih|tiutit ih« vnpoMr-hurtlt^it'd Mr. 
The g«ltt) mniintiiiMii Mmi to miH tuntlMiM 
Th«i» Hpuurt In rdHlliiHHl hihifmI iIihw, 
Anil Miitl iHiNH. o>f iHi' (HtMlNUl^l imHIIi 
In huttiilHiui rUeri lit lh« ^ffp tk$fii\\\ \ 
4Wlttl tttiittMerv«littltllit| ittti Mpiinrt. 

tllMi 

OOtl. .1'h(> init^riiiii«hti fi»r muliiiii obiw 
timis nn till! iitmniplii»tt», nne fh(> inn^mi 
wliioii ttscriialiii (lie wi»i||ht of the nil-, Ami vi 
ill lifigitt tii'twp^tt ttOf aihI UH^ iitrlirn, 

'till! fhi^rmvmfh^t whirli iiHC^rUiiis tilt 
gi^e «r lirrtl by Ui»» P!i|^nniloii t»i» etm^mr^Hn 
n flaiti III tliQ IhiIIk wliicli Rfhtiihly alltRiHi 
t)\i(itltitY III n uninU oiiiiiiertcil tubv. 

Tiiirtytwii (Irgrm Art* caUiHl lilt IVttI 
imliitt niui^llttMs file lient til' iHilllttn m 
U lg hnt w^mlitr At 70; but it Ittii hetl 
FiUKlind M hl|th nt M t mill In, tii wiitttfi N 
limnfi 50 di*K^^^'i hrUiw thi» ftTrtiiiii |Hiiilt»« 
iiv|ir(H»i ln»lim !>♦ w erro. At 40 itrgrttt hi 
i>i Mercury fWi^m^n. 

rt♦t^^M^ IVHl(|«>wmi«l*« rUt-tVntiiimHvl- Mil 
«tl4«IHiM «r IMI, HI li(|li M M|lim»\l«ir««i I 
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tlwra ti t bulb or Ml Hllcri Dim quIrliillMr nr 
which, iHiiMdlni ur ihilnhdiit wlih brttt m 
hM or fttUa ihr Ihmd at (hr wtni liquid, ron- 
n ih* ciiiinecM luhf } mniI lh» wal* Mxd Miium 
t*, thiHtalo tht relftlltH> Hfftrft nt hmi hiiiI tM. 
wpiiriiaiM of aritNlrlH|BiiNlr, ih<> hulb ti $m 
liM DH^ilni let. nHd Ihn utat* «hrn> ihi> liaul>l 
t marhtdi lb* bulb It annitirdt ('■"■■('■' '"■" 
wU«r, and ihcMmt attrrallM rrnrNlnl. nn 
Mtl't «rtlt, Ihli ipiit* li dlilittd Inlu IHU eqixtl 
Ad iIhIIu parti m* riiktn abntvaml hrlow, fur 
i| Dm itatf ( and tbn fmalMt pnlnl at wnicr h 
I M*. wi Iht balllnii pslai at Iff.-I.K irprm 
whtll arc Mual U an* dtytM of tht liMllgrada 
itlu I and iM M DM drfTM at JttaMHw. 



M9 . nf'T^atoMtrt 

THE BAROMETER. 



fi '..'t 



TiU (formUti of tt ba^tn of mercnry »l lh« Ij 
whirhfi iube,^l#t»^4 <i( to|f, ftn4 open iii boiioi 
of itf Bit, U |i(ufig«!d f tl}e exfrrniil aliooipHi 
rtirn ky kU «l/u4icUy od iH^b mr(ae$ of tkm b 

farce ttf (ii« air | ¥ii,ryHHf Ufiwtien VM 4ij4 91 i 
fodfrftied Uy am AccMrutf^ irnie at tlir (op. 

HOd, Beflde* tlws nlmve, l^man »r< 
/#r«, to me^'iur^ tUt^ tiioisturif of ibt 1 
f^uget, to takii iluf (ii'|)rli of r4i(i ; niea 
to Mi«aiure iIm «Urclridly i nnA Uf^ftn^t 
MM^surit lli<; veloeity of the wiui\. 

By tlii^«« isnht, it ajfipfarii, iliiU vii 
per€tef^iiU» when it fiiov'i!! twp roil«r# Ui 
Ibtt it is hr'ihk, fit 16 mill's; biKb, al 
U'lwi ft itorm* at 60 milti ; ftiiJ a huri 
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loo miles an Imur : Uariug up trc«i, and carry- 

log away buihiiugs. 

In England, the wind blows twice, or nearly 

thrW^as much from the west as from the <:ast ; 

AU<1 the wind from the soutli is to that from th < 

lorth, in the proportion of 3 to 2. 

Of what ImporUint «•« to human kind« 

To what f^reat eiidi fub»enrlpnt is the wiud ? 

WhereVr th* atrial, Mllfc Yupour flict. 

It drlvei the clouds, and ventllaltft the »kiei : 

8\veep« firom the earth Uifoctiun** ooiious train | 

And iwelti to wboleNoae rage the ilu|cgUh main. 

60*>. The primary cause of all wind is the 
leat of the sun; which, during the diurnul ro- 
ation of the earth, passes over sonic parallel 
>ctween the tropics, from eu^t to west, every 
24 hours. 

Hence, as the air which is bcneutYi the suu, is 
»very way rarefied, there is a resjaliir wind fol- 
owing the sun in the tropical parts of thr 
vorld ; which, in M>me ptvrts, is so regular and 
lO iinrurtied, particularly in the <;reat l^icitic 
>rean, that the inhabitants have no idea of a 
shange of wind, or of a storm. 

4)hi, — It is remarlied, thut thecausie of all winds begins 
it the part towards which thoy flow »r ratUwi. 

006. The variation of the parallel over which 
be SUA passes vertical, from 23^ north to 2af 
louth, necessaiily affects the winds at each pole ; 
the heights of mountains, and local catu^es of 
leat in particular situations, also generate con- 
stant changes in the wind, in some nortliern and 
niddle latitudes. 

In other situations, where moui\tnins «id the 

a A 3 
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local iaflw }t of the sun, muliir wiiiill i 
prodiiced ; w w one-lwlf the ymiimm 

iiireolioQ, w me If in «iia||ier« 



moii pirU of uu i tii«ir cj 



teudfi by hur i, pit, wid giwit Mviir 

0*fw<-U Olt UllMHMNIft, I MiMl iilr ii ftviiwMli ij 
inff, vi«i folder lUr fmMm ii- !• mpuly Ui|lVMei« 
ihiii tvent If ilie |iriiM)l|!i«l iif 9t wlwb i llie MkNi 



of tht roiAtion ef t|ie mtUi. mi \9m mmkfm Uim ibi 
■iMpherv iiitfi vlich il fnitH*^ wkl fi€Vi»^%mtm f«iMl 
curremi Hm air (UMslna trtm llta e^aaUir tanavAii 
p«!ili liaaiif mftif motiiMi, ag ml aoia watltfty fMPNR 
a«ij by tlitie «ii«iiiw, tli0 4)il»Miei parta wf iiatfM 
phero are miied tegrtlieri eol4 U aaHaai Iw Ifll 
moi»talr« from the tee, ii miaed with dry air mu 
laaJ i aad Ike fTMl aiaat ef elaidf llald nHimailJfl 
ffUbe, prrfervefl la a tiale tiled Hr tlie PuiMiA wf 
(euble aad anlauU life. 

60T. la the tMriierm hemlaphere. Janoify. i 
everywhere, the ooideat aiontQ; and ita avmi 
temperature ia Great Britaia b 40* ; and M 
Mkd August are the hottaat moalht ; the avaiai 
tewperature being la Great Britain nr. la i 
s0uiAerm heaiiij[ihiBre, the periodtvary by a 
Biaulha. 

The average temperature of the Iropioa iaW 
and of the equator 84. 

The temperature diminithea alio accoHiof \ 
the height above tiie tea ; tM)U fret in GfH 
Britaia, mahlag a difterence of three degiw 
aad three miles on the Andes, a difkfenaa^ 
64 degreae* 

la Oraal-Britaiii, there wouM be pwpiM 
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ktfw It l{ milea bitfh ; and there ii «Iwftjt snow 
the equator, at three nilea up, oo the Andes. 
6M. Terrestrial heat is occasioned, less by 
e direct insulated rays of the sun, than by 
eir reflections from all surrounding objects at 
e earth*s surface ; and by the heat fc^nernted 
' the action of the rays on the surfsoe of 
Mtiei* 

la some other respects, tlie earth has been 
mpared to a vast electrical naohine ; aud the 
tion of the sun*s rays, the winds, water, the 
cant of vapour, the pressure of gravity, &o., 
a oontinually generating the electrical iiuid. 
The air being a non-conductor, the clouds 
«oaie variously electrified ; and, from various 
iiiias» discharge their electricity either between 
ch other, or to the earth ; producing shafts of 
rA/m'iir, accompanied by explosions and the 
itioes of explosions, callecf ikundfr. 
(Mt.— Cerulo cbaDm in the formi of tubitancsl, are 
Mrayi connected with electrical ctfecu. Thu», when 
^ar It formed, or eondenied, Che bodies la contact with 
B vapour, become electrical. If« for ioitance, a plate 
metal, itronftly heated, be placed upon ao eleclrome* 
r, and a drop of water be poured upon the plate, at 
e moment the water rliei In vapour, the fold leaves Of 
r electrometer diverge with oeKatlve electrk.ly. 8nl. 
or, when melted, becomes itroiiKlji electrical durln. 
e time of congelation i and Ibe cate leemt to be analo 
ui, with reipect to non*conducihi| tobttancei In ((cne 
I, when«the.y change IheIr form. As electricity ap-> 
art to result f^om the general powers or agencUt of 
liter, ii It obYlons, that It mutt be contlnyalljr exhi- 
ted In nature, and that a number of Important phsino 
Nia mukt depend upon lit operation. When aqueous 
ipour it condensed, the cloadi formed ara aiiMll/ feiore 
leit electrical § and the earth below iha« .btlif 



M4 ttctftonoiLOcit. 

Ura |^i»« wliM Alt tt«»««l« «|i|Mi<Nutli mkWt 

JtMwms <HMMlll«Ull(|t »< fc> 1» g t Ml4 (ll« IMM 

willed 11 MMTc or l«M Inhnki^i *nv Hf liiHK^e 

ttti Hw (llMtiHiM^ iif IH^ tildi^ i»li«r^ IH« t^pm 
fHNI Mm iMiim »r Umi ^ltclMri|«« It mM ii»t 
ttHiiif t« |t(t« A f^rtlier lllHstmllnn nf (hit U 



MM llir«iH(li a tinker a( toitoi^ mRiM* (he ftp 
V ttnl IkmHI fir«Mi ikt point nT iKe i(^ «|HM 
liillMi|M«liil«ir| It «rlll Kr«attii)ly t^^Wf^ mm 
fttHMl |mHi of tli<^ toono of IH« i^WMHt^ 
«f «lli will bo hootil nroM Ike ttniiilo «klN 
a« <llMw«ttl dicfroct of iKtt iifflUIION «f tli 
lllltwht tl% iitKroHto of Ihf (llilAhiE^ wM^ I 
iIm ilwrooi lnh»n^ll)^« of \h^ lotto^, iiiiri iD 
fft%«rM«lloni ftttti ehAn(|ct»~04TY% 



lUin, sttow, Anil h(i(l« «n^ form 
ttlolldt^ hj any sudden cliang« in III 
plier«. 

Sl¥M»^ by the cloud hecomlnfi fVon 
III iMirliclei hate enllap!t<ed intiitmter» 

ftM, b]r the A-erfting of the dmp» a 
liave begun to Tall as rain. 

jDeii», or Aittf» U the fatlin? of thevi 
the day, when thry P^rt i^ith their be 
uoid «f ihe evening. 

0I0» The form of the elouds i% foiimt 
gular and nyMemalir; and« nithin ll 
\eart, they *hare l»een ola!»!«nl lnt%» 
kittda, worthy of being understooil and 
lNmd.t 
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«. The Circuity tkoM of iIm grtiiUit df fitioip 
4IKI IcMSt df nsity, |Niralli>i, aud btginoiMi: wilb 
« fcw thrc«(U ; iIiinici ire «cooiu|Nittied or fill 
liiwtd by iff ad y higli windi. 
' ^, ThV CnmHl¥$^ convex or oooicti Miici« 
<if denie itructurr^ formod in ihr lower iituios* 
|»hMQ nad the cloud of the dny, hut inoreuing 
«b#ul lun^tl: theie threaten thunder. 

IMMietlinei w* ite n rioud (hut*! drufftiiiiili | 

A Y^iiottr, iiMfiftlmt, 1lkf> A t^fur of lUe $ 

A ttwer'j cIlAdf 1 1 a p^Q^etlt rork i 

A ferk«4 noiintAltt i « blut prnmoNtory, 

IKIlk iftM «|^0Q *t thAt nnd untn th^ wnrltf, 

Aji4 nock our tyei wUh elr.— — -*— 

TliAl wlilcli U Mer A hofnf , vven wltli e tlMiuff<ir« 

VIa rACk diiUmnii aaiI mttkt% U tttdUtlnei, 

AiATAter li Ia WAler, i»4k«i>bam. 

0. The Simtuif t widely extended hori«oat«l 
«h(Mt| often touehing the earth or wiiter» and 
properly t cloud of the night, being In the 
noitAug couTrrted into the cumulua. 

4* The KimbuM^ or rtfin^c/om/, e horlRonf^ 
%heit; above which the cirrus ipreadii, and the 
•umuluK eaten itn side and fbrius hruralh; nri- 
Iher of the former appearing to ruin by thmi- 
aelves. 

Oil. fTery mriei^rs MMuetimes appear: and 
•AiteltH^ i/ei^ tire very fretiuent. Stones, aNo, 
liave been ofirn known to fall to the earth. 
. Northern liffhts, or <iMror« boreiiih, nru Ire* 
^wriAtlv very intereMtiu|:; and tho igm»^«9inw^ 
or will-o^-ftie wiNp, aHonls matter of uivr»ti« 
gntion. 

Jlc«p«cting lUftoors falling stars, nu\\ north- 
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tttn iightii noAliig ceruio if knowo o> 
orlcin, or «•«••• n . , 

mooting 9i0r§ %f luppoftd to |i* •!• 

thtnomerm ; nod the ignUfoiuui i« nial^ 
ydrogen gti ••! on firo by pho#piiorie m 

tlif ffMmal.furpiiolhtnf 9i«r« flmn bytfrugeii c 
iUI« of ewnbiifif oiif tlU f tuit of eii»dt«ff mrfil 
In ctfUftn, Art MW| fn llk«iiMiiM#r, from osoOtfaft. 
I0M9 AliOy Um Aotfof m4 osploftooi wMrk l«E« ■ 
ofMlBg roofNi long ultmd, or f» whlrli fimU I 
•NitrMtodMfty, urifofroiotliocomlNifUon m4 

MtfOII of fftHOtfl gMft, Of fbo flill of IIOMtf 

«l0B4f| llio|« fi poir »• doubt 1 m4 U fi nKloAil 
ctvdody tel IM/ AriM from ilio osfrfofioii •f i 
m4 (In «o-Mlsliiro of iMM I bul lo irliti irsjr tfi 
ftMTftlod. MNfl loftf romftf II II qiMiCloii* 

§1% Tbe dlioovery of hydrogen gu§» 
If 16 timef lighter tniin atmoKpnifric ati 
gefted the pliin of filling a fllken bnllooi 
its nnd of \i§ tmeent in air, with an aei 
aopended to it, provided tlii^ wfiolo wi 
tnan tho weight of atmonpheric air. 
' Accordiugiy, batloonf have been filtei 
hydrogen gan, created by mixing iron>t 
water, ana f ulphuric* acid ; which have c 
through the atmonphere two, three, and 
perfonf at a time. 

Of#*-«Tlilf U oflf of Ibe moit iiilendUl dlirovtf 
modoro pbllofopliy, butbltbcrtn luittundod by 
poodlof niflity, owlof to Ibo AlflicuMy of floor 
■Nifbfoo. MiNM, JMooebord mado mora lliaa ftf 
agN la all paru of Karop« i Hum, (ioroorla hm 
Marly ai nmpy | and Mr, UAUr, 30.— ll«o |0ragrfl 



mi 



XXVIIf . Acouittics and JUutie. ' * 

613. Sound is an f ftect of vibration, and u 
produced by diverging waves of the air. This 
IS evident, from the vibration of stringed instru- 
ments : and from the eA'ect on AVater in musical 
glasses). 

Sound, like licut, app<*ars to depend on the 
reflection of the surrounding bodies, and also on 
the density of the air. 

Aeronauts can scarcelv hear each other speak, 
^vben high in the atmosphere ; and the discharge 
of a pistol from an air-balloon produces scarcely 
any report, for want of reflecting bodies. 

Obi, — That bod in move, or treinble, when tbcy pro* 
duco sound, ii evident in drums, bellt,and other Initru- 
meott, whose vibrations are distinctly perceptible ; and 
It it equally clear, that a similar vibration is i*xcited iu 
the hiri because bells, i^lasses, basing, and musical 
string will sound, merely by the action pro^mgutcd from 
other sounding bodies, and will not sound in a vacuum. 

614. The vibrations that produce sound, have 
been aptly compared to the circles produced by 
throwing a stone into the water ; but judging by 
their effect on the water in a musical glass, the 
undulations are more pungent and decided. 

A bell rune under water, gives the same tone 
as in air ; and water it known in other respects 
to be a conductor of sound. Wood and the 
earth appear^ tlso, to be conductors of sound, 

615. Sounds, or their undulations, are found 
ID travel at the rate of 1142 feet in a second, or 
about 13 miles in a minute. 

Ileuce^ as any corresponding light is compa- 



9tM NUMfi. 

mtiveljr liiiUMliihiNma in ila |*i«i||Ni«« Ikf 
uutie Af the repuvi <if ikuiiiUr, or aC m |a« 

ImiHtU iiliiii Rr0 raHnfileil likv linlUi miI.I 
W0 Hi%Hft mfh(i«i», wIiimIi mch liktt filniii mil 
Anil wliU|)t)i>tiiy guUiMFitib, hihI i>«i|i«nuii|| u 
lik0 «i» iimny imnotivD mi intra. 

iidrtrrMM h« a proiitfr flNiuiifH « imi, if tlivrtiwif ii^ 

nllitr (il4i#» U IM lll» llftUl Ml Uhi !)«« VMIHIM Mlm 
■iFuy Mwli Miliar. 

tllci. Miienkinif lriini|it^ti imnliiiii nnil | 
ItiHltiHi diHi«llun lu Mumitl, iMti«fMiti«l0Hlly « 
maoliiiiiimil i^rt'uitu tkf tlmir rttlivDiiiiu. 

The liiimHii Miiit« In |ii*iMiui>uit li> thn • 
Mi>M itfHir AiHii i))i» liiiign. umi h> ihn uhn 

fttitilDil ill llmi itii, liy M wtiy biiiall nmnil 
i^ulltiit llm Hiniiu, ill iu |ia«feti^e lliiuii^ 
trHC'llfcH or wiihl|il)m| ttiui U\ llie milillii nt 

i'.(l|ui|i4 Ol' llli« lllitlllll, tiill^[lUi. mill tl||ii, 

8liii|hi^ i« )iart«iriiittil liy u vcti t iliiliiHil 
lurgiimifiu III I'linhfitiitiii ni ilm ^UiHiv, i 
llke^iiu hy ilii« iiiiHilli mill iiiunais Imi w 
laiitin. 

rill* Tlitt nniiiitU mtuio u( liiuU^ nml 
power III* ihtgliiy i>r iirniliiniiiM «iai'<)tHi|iiii 
hy the Iiuuihii vniee, Imt, In llitt ruuin^ ol 
10 the tioiihivMiice nt ^ti?iii{ivtl JHhlftimiiAl 
ttie /Ifii)!, iyv0, Ao. I niiil hi ilm tnvimtli 
Mind iiufiiiiiii-iitri, HI ilitf /f«/itt, Ar* 

III hfrtiiM«^(t iti»iiiiiiicfitri, itiit nil in Urui 

(III! kliillfl. Mini llid vllilMlhMUul llHI|lit^l|f«l 

^ (Uinitii)>oiiiliii|( imuimI hi ihi^ nai i tmi, in |' 



id <!• vibmlkMiA w hNiM ttm prtMiuettl by iIh^ 

•IH» Souiid U viirM by Ibt^ ni|:Mh,v mhI mhv 
■mnii af lb» vilmniny ^nly i <iiitl iblii tU|H»iid* 

▲ abort Hiring vlbmm ^ui« kt^r Uimm « Umn 

ii||iHi»t hMiM ) MuU «i »bori ttiiil iiwmI) )^I|m^^ fiH^in 
iMM CHUM, pruthuM^i «h«r)» imm i <imi bki^«> 

f«Mii 4i««»ovt)iiMi Ibbi i nitti Ihry wiid<^« nnd 
ill iii«k9» iiiMn)w«>uU wbkh )ibm»4» lb#iiiM»lv«» 
id HMlr ¥riM roiii|MiiibMi« s bul «irl mh) «oWuihi» 
^ftirtb^r} lb«v ii«i>0rt«iiii lb* vmu««« ol' llirir 
liiMiirft mihI illriHil thrw »«» fi« to lnor»<i«« ii« 
#IIK Ht>iie«« it wnik Kmik nim^e tVmnt), tb«t if 
HI fitriiMpi vdt • bMr|» w«>Yt^ i^' <Hiiwl l^iifstb^. 
My imMutMNi tlH> Mwci ltiiM», nr Vlbl AlCtt It^- 
i«»r« or in i»«ij»t»N« 

*llMy |mM)uo«» tli0 iiiimt nomlH^r of vibmlioiu 
Mt^lly in tb«» Miuit timi" ; tiK'ir vibrniioioi» if 
ftiob logf^tbi^r, iitH'orti s b«>iiov» Iht^y prmluc«> 
i# Mim> AOMml lo tht> e«r» 
•M« It WM, nil^rwiifd*, feMKi, tb«l tt oti« 
r tboN 4lrbt(n wtit •t^tutttly Marcittd, tbt vilmt 
OM iMKetAmtTWl' tb«» buRf^ «f lb« vlbnitioiia 
r Uie wboli^i mid tb« not^ iwlt^ «i«^ ii«ut« t but 
» iN»fnf ^Atr vlbTMlton of lh« butf ulrtny ew* 
Hi|»ooa« ^ilb #iM»i\v vibmtion of tbo ^l)ol« oof". 
mroiii n (HMutttMt niiMoii or imir^'ihmf (»^ 
vmh thrill t tb«>y lmrmooU« or viiii«iti> to|r«lb«>r 



MO mmui. 

for MM ill thi iMg itring w twk$U 



H«no«» tber« if no jarring or M 
tli^v are MA to Im in eoneard ; tml. 
to lottrvtwittg ftubdivifiottf, lmv« p 

nt. But If ft bftrp, compoAftd ol 
only two l«ngilii», would prodnco lit 
of loand, it wftii justly coiuidcrrd^ tl 
•tringf could l>o coutriv<»d9 wbogo 
corref ponded oven with ltf» fn^quoiM 
' otf^OM # tbf compftif ftnd variety woi 
cfftftftod wltliout difcord, 

Henct» ft» titft numlier of vibmt 
itring ii 1, while tbtit of it» octevi 
next ueit divieion would bf, to pro<lu 
which, while the ori((inftl vibreti^d i 
fhould vibrate H; tbti was done; ua* 
which if iwO'Mrih of the original, 1 
Jiftk. 

(9fi****lf, Ui«fi, lh« orffrtnni «frln<f «|rH« tl 
HimH Wtfttid Uo HO, hui\ (itr /y//A« MU 0r IfVi 

0M. lu like roantirr, nnof lirr itrin 
divided, fo ae to €(»rr««i|iot)d witb ei 
vibration of the original ; and thif w 
ihrH'fawrihM of itf l(*ngtb, or 00 pa 
and b oalb*d a fourth, 

So on with other*, whofe vibrath 
g fcr every 4, and for i*very A ; alfo 
ii and 5 Ibr every n, till $^itrn mt 
■ ro oe ih g vibrationf ere iu«<lf of tl 
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tCGordiiig iDd •grcflfiW iMtfc OM 
A cqu«I inlepriib, ■Rb^iifl tbe toqif , 

««>*• . u ■ 

rt itrl&g eoniiiti of iflO'Mrta (IocIh:^ 
i-comt), the ottttt wUI M two vibni> 
lor SO pirti 6f 12&. 
U, 3 Tlonitmtii tD S, or ao pirtl. 
MA, 4 vibntioni to I, orOO ptrit. 
iiyor Mrd, 6 vibnitkai to 4, or 80. 

inotihM, 6 vlbntloBi to S. or lOp 

lu'or tlstii^lQ VlbnUoui to 9 for Sfp 
ptrti. 

le pniDor lixtb, 10 *IbrttEona to 10 IJ^ 
w 71 pirfs. 

KM dIvttloM nfRiirlnK, Mtniilinie Ar Ai>wilt 
Nt« aM ihipl* AttlrM af w hirti, 1* Id m^i' 
wklnt wrinj of loBfi wllh unliinM nf f nlv 
•wci rMurnue sf Tlbnuani afltr i|w ■■pwit 

!lie ilringi of i /iitiio/erlr, jutfj^^.tfr 
fl brought Igto tccordance <ir ^(Ml*^^*! 
^(i, or recorriog tonci, by 1))^ *(=KVIr>i. 
be Mr. i' 

Wrp. *c., tlwb UneiliR urt vxvit\j_ 
loec lo Ihc icale by tliv iiiiik<'i ; l>i|[ u) 



ic >cale 
I llieTr 



|^>BTV in'llieir lrit>i<in, uwh^n li> llic 
iiin olncT cauie*; mitl us lli<'> <'u>iii<it 
the Mine precite bulk, it is jnno-aiy. 
skollme, iotp»t Hum; wliicli nn.iii» 
lore, tbaa to naki- viicli purfvnn iu 



jH^ liiinibir of vlbmtlHtt* m rdtilM 

t. Tb#ii iiivii HotMi thMi. ifi .t|N 

iAii(»i, nri) tb# iil|ibiib(»tiir miidid, ind flU i 
i^tmMordiint l^(^fv|li of ra« ktMni 

daMn mny, howe^ ir, riit upon mmI 
in RUDPMlv^ mtini or liiKNiiii aiti tkft 
ftirtui Wtitdh \m 6 ft»d »¥«h T'ootoiwi ii 
«if miiral mtn us nbovis iiid • nml-IM 

MA. t^af tni» purp^t af obtaintuf ) 
vAflpIv ill Mompoiiiing fimii w f^him 
M^v^FtA N0/M may b« pliiy#4 nkoritr or b 
Hnd, in tlilH ri«pM, im dlviddfl M uiMpi 

B wiHuiMi mnko I iiiiii*lir«¥i i 

4 flMiiil-iiitMii f|H»ivDi>ii wMn I iiitmi^i|iifift 
M (iiimi udmi-Himv^rii Hrn Ui Ini ptujfMi 

limn of MMrt jiiimi kfi^vit, 

Attain I in r^mirfl in ibi (un0 itRilfi fli< 
hUh (wo Norfi or ftmp, iilow iind qMioki i 
mm (imii tinft lr((|k/ii limn. 

HflTi WbuM NM ft||F»tit)ililii iiu0P«Rff ion 0f I 
itiMiiM, huviiig ti p^rtVil b#)finKin| imi4 # 
i«i |iliiy(>4 or mnut if ii ^nllml » iihmi ha i 
im/a/iv / Hit A sHiig, tiyiwM, iittnoKi Off mnri 
(^onlfiiiK tit iu »iiiv»tr4l iMirpottM. 

Wbf'n itiiiKti M»(ii(i| fonnlny m nifi in 
hi«ni| with rni ri^iiiponfllnK umIm. m dilftl^ 
IAVM4« or on oHiar Imiruw^nii, i <! tfco wl 



>iit((Se(iHy m«d<« to limdiiot « ioneordant ttild 
»#iililf elA^t, it it f ullfd f f«nii9i^y. 
dio I^M niitl (rcM^ of N |U(ano«mrt« |>l<iyf d 
:h« mit«^. liiut^ with iii«> I«»n nud right h<iiKii 
Alituii^ th« niott ctkittiuou practice of Aiir. 

kMiir of trntuit^lNplt'ci^!! hdtf h^n pUytd bt 
10 imtrnmrtitii tiiui voicfn, nil nouuUiug haiw 
niniuly tt^ih^r. 

It «Ti« MuMin vim) mi^y b^mntril In nil Ifi piiMlmii 
wn^ I wiH i» A ttxiilii'r i>f ihf mind, uml n n^nrft nf 
mUU^ |il<*iiKnrf»« i^t pfi^Wt^ un mmf ln»lniin»ni vmw 
hi* itti) «ir«tMl)r rt^i'iimmfntltfd M d brtincli of llbtrtl 
Ctttl»n lA f hiHfi'n of htiili MK«^t 

«* \,M\\\t m\\ ihiit hhiiIi* llfl(» <l«Hir, 
*« Htmnia ii«Mni» htMH w<» hi#«I in l«»v# 

•• In 4a\% nf l>it;rHt)«ttl« w^<(»« onr wri 
«« t>h t hnw wti»)ttmii^ hf<f»Mlhfi ihf utrnin. 

* W)4k»Mln( (huMvhh Ihnl Inuf hnv^ wpt^ 
** KlmUh^f furmor nwllri nrtin 

*« In ta«l«»U e><»ii thAi Itm^ Ii4ikv<' wr|it 

^* Ukf' (li« Mif th«t «Uh4 Alnnf 

** ti the |ir;il^Ail bhNtth of Miof 

, *^ 'Itiiit «ncf WM h«sir4 In hiiii|)Ur koimii 

•« HUM with hAlm lhc|tAl<« <iMi« on, 

*^ Tli«' th^ flowf m Imvi^ »nnlL In tl^lh, 
•• An whK»n |»l<H»«nM»*« iln^im l« vnn^, 
, ** lt»nMNni»rjf Wf^^ In Mn«lc'i Umiili/* t, kM^mhu 

ttO* All oxtntmof i#, wliul it t«n|VMrf to b« 
[hf pow«r« of our «<»»»•«; mul !», thvrtfbn^ 
illv^i tftr ct^mi^nmtivc, to tbi^tt |>ow«rt. 
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fBYsiies* BBS 

II; MlidEto* or the po'wer of muntainiiig it* 
w»t, md HwitHUUy. or Ike cftpiMltty of 
iftf <B^PhM iBto ittfinitdy inwU |Nurts. 

l^ilt M liNfMii to it, bat CM add aillioos to MiUioM 
llIM ift «very dif«ctlo«« 

^'Bbltiltv It « rfltottog Idea i aod iiiofmMred by at in 
i'Mro'«f tbe attractlooy or centripetal Ibreo of tbe 
Hi, MIed wtighi or freolieK^-* A cnbic foot of pin* 
It v^t M uracil M W cnbic fret of corb. orns 
03000 cnbic fleet ofbydrogen gM| yet the pl^Uinn it- 
If duky be UgM conpnred with otlior bodiei aDlinown» 
itf Oie eMt nnd the gai be heavy in regard to othen. 
3L The property of Injintti ditiUibiUtywnX be evidently, 
lib the eofiiidemtion thnt every pnrtlcle of mntter, 
iffevir n&nll, mmt have an upptr and an nmlsriide.— 
lelnllnito divisibility of matter is proved by the for- 
Ition df nnitonlaila, nlrendy treated of, aiki by the 
iUeability of gold. Scents are eqnally inbtle 1 and it 
eoiapate), fbat the aillionetfa part of a graim of noslc 
iidet Ktelf foto seven onadrillions of parts, in scenting 
room. 80, also, the light generated by a single grain 
'Inlfovr, diObses Itself over a space two miles round. 
It it it doi|bled whether light is more than an undulation. 
681. The followers of Sir Isaac Newton also 
»cribe to matter an innate principle of at- 
>action for matter, and assert, that all matter 
ItraeU all matter at equal distances in proper- 
on to tne respective (quantities. But a late 
fiter. Sir Richard Phillips^ maintains that the 
htnomena ascribed to innate attraction, is a 
iere accident of matter arising from transferred 
ottons, of which all matter is the patient. 

06«. 1.— Sir Richard Phillips, in his Essayt on the 
rtximate Games of the Phenomena of the Universe, ob- 
rvA, tiiat Sir Isaac Kewton first assurord and ndmlued 
cipmemlly adopted prtnripie of innate attraction as a 
>ecllc cent ml lorcc 1 and then, in vented aootber force 



ymniflf^ 



to MMlffliCl II, Willlll tMUlMl f0ff « 

'•*• oifctr, glYlni II IM tNMti tr yr^A^ 

PH M«doptM « riiltrlH In Mfui^j HI 

ilw fliiitr, ht f mir#W#il ipiftftf ii» tirj 

, liowfti*r, ttf A'lyiran Whirl luW l| 








l0l»iflf«c«* MNrii fkiirtAil And urbtfrAi^y ftvf^ 
mti/kmpn If dnirftUR of puiahflihtiifr N IVK^ 
•fflMi^ frtfm tkt iffilffmil' Md atiAloitmii 
MMnoiTi M II li tfiiffift*r«M, by nrlMi, i! 
iMftlMcffftlfifi In ibf* MteltMl pOftloiif df 
•w nn ifcil #11 ji/kiMfWlUA 1/ mufUf an mm j 
imufSrr$d MOTioir i antf, A«l lm««M MMpfli 4 

lfivi«w, Mfiiyii, in thill nitlfffMil ft Indpfc W 
#m #■ oMMffi or mAliffr Ihr fomPt tff MfUnM 
mmm, tn ff^nnf lo iiiiici»r« wMfh 1* >Mffltli 
nil m MMiw of Momf nitfm, Aruoff nflMtty, i 
Mlfltlliif mm! of fhr miif Hilt tfnlrfni. m 



1^. mfd MOTIMT If V 
». Mnffon nppmfii 



tl«l^, Mattm )i Ihv talij^j 

l^nMiteliif Alt phi>iioiiN*nA, 

to hi* thf prnilmnfi* itK<*fil 

nMiimrily a dlffri rmnniiflon from Ch« prtn 

^tffAAl fiAUrr f* of utl pnwrr, 

f . IffifPAd of fH# urtrrf* tff/»'«icr find f^^^'f, Wh 
Myi I*hMUp»i tti fnlM* itoilutit t%t fnufH, h^ pn 
•HpflltHf* ihi* word* to tfr«#if^ And to tthffHtii m 
trAtiloo, MCrithni mid h%f rf|i«itilofi, dl^thttn^ 
prfiftlilK till' m^fr itrli nf OiltltiK (owArd^, nod N 
from. lnir(i*Nd nUo, KriifH«tp or KrNvUiiflon, 
po«ft to lnlrodii<««*« rpntripphth %fisA fi>nlrtp9fnH$ 

A. Mr Hlrhnrd lhi*n |»roi rrdi lo itii'tv fhAf A MA 
liiMbr^n l«*l rail tit ilic ciirih h tlif ttiill<*itt of 
fold motion* nf flic i^Afih, llir rofnlnrv ntid oi 
And IhAt thmr nioilun* ihIIhk itti rnrrr* on Ih** Rt 
rnoiAKf^nl tn orrAnlito II In TmII lo iho rAf Ih 
thin nirl lt(* drdiin « iti« rollnwlut %f^Mrt\\ roArIf 

ThAt rtrrv ImmIv on llu* nnili whl«li hAi 
tt«w diffi'llon of ffirri* Klyrn to it, l« nrvrrihfi|fi 
to ih« prmtAOtnt iiilliiMiMi »f ih^ pri*-f ilidVni; i 
ANd^tMAf^ TAlfAi lA Um CVMlitAcd hnAf^f CIm 



h 
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tkai llv» NMatlMtllM «r mUm la fHht^ h 

of ttll tlie operau ?• Hnm* 

t ii iVe necenary tendency •f thn w < rt w y 



Kive an equAl momeninm to tht heteroMMn 
npoiinv a plHOAi nad Iti atinovphere, wMWthe 
moTiMl, by a conraion ftirce, wlik nn tfitti tt* 



li« orhli. 

m force with wbick ihe deflection by tbn m« 
lion ii prodvced^ ii an tbe density of ibe body 
to the d<*niilty of tbe iiedinm in wblcb It 
I in the invcrve ratio of tbotqwircf offhtdii* 
I the centre. 

lerefore^ tho phenomenn, bitberto McHboi 
fttf*, occult, univertal power, colled Gnifttn* 
Itnplc reiiilti of bnown iorni moiloM. 
i^nnte, tbe Inwi which apply in the earth aMly 
p claitci of phenomena ia ail planeit § ana ft 
iprrrd, Ki'nerally, that lAtfrAfneiiMao ^ H!f*^ 
iM9!i*fmttttn^ nnd /ocnl moiUn% M o/f jlAtiNlt, ft* 
kHr two^foM inoMent orenad ikHr nm ojrii, and 
\r primarif, 

* i«, Ku>« Sir R^ a tinMptM forte, or ttn* 
Ardii the centre but U don not nriiif f^on any 
icIpVe, or fVoin any tendeoc> a« a tendency i 
nechanlim, entiiy analvfed and onderllood i 
able to every vnrieiy of Ihe phenomena. Tbe 
lulti may correipond, but it it not indltfer^nt 
e aicrlbe them to a trvt» or a Ail«e canie, of 
e ar|[ue on a tru^ or filiM* Monlofv of the caoiea 
. Thui it appears, that ih" jHr^jftih force of 
unnecessary, because, If there be no nniversal 
force, there Is no necessity for a constant Ma- 
tree to counteract lt| and we thns ronovaaa 
m Arom philosophy. 

rhe motions of the plviiets in their 
ir Iiaao Newton asorihes to ft prolae- 
\ in a riffht line given them at tnatr 
from wbioh right lino they are drawti 
rilitteMT orbita by the C»ree of grtvita» 



,' 




tloa l« tfa« I 
■my HAt ba u 
fMMi the imei wi 
tumm tr Md. 

MS. Oh Iba oil 
coniildrn •)»») la 
mfillHi, aid bt itf 
tldMubfilnpprodiif 
of thi tun on iiiitl ., 

Mug ft Uiil, tbfti Uie auu navtt i 
ruittt w fliloruni of Iba iiim«h of « 
Milu lyittm li com)i«Md, 

Ota.— n* ph* ■•' •*■■ 

fM» lo ba tniil._ , _ 

Honaa, w ef mnw pncratM b; hlxoxi. tt> 
>laim MHl lalf lll|lblt l!|(nr]P. a (iaii« tt txtf^rlM 
K ptHRft by lb* nullMH of lb* plitatt « i<(i>af( b i 
rifd KtHQd lh» tun bj lh» tnuttuni Mf <hr xin-ii.wt 
•lary li nnWA niHiiri a prlnnr}' hi I* f Ji'lm wiii^^ 
til* NO and prtMftri'<^«iiil lh» NWllain <-t lUo mp i 

I'fThapl, WWMI by Ibe MUtlnni itf lolrmi at iit){ 



rMlp|h«m«ll»Hi«r Ihuif iMirmini 
'ir uiDllnnal IK ill 

'liKtfd inullflat, PI 

••ftaprrlor biullvi uiiil tjilitmi. nil 



•rrki ff liK-liKtfd inullflat, prwlui rrl 
wrlor biullvi uiiil tjiiitmi. nil o" k 
In ilivirrlM^iu nil lim'iuiahl* Hi 



mw. The U»« uf III*) I'orce uic tlm .au 
whalli»r lli« |ilii>uiimf)in am iiriHluwtl li)»'l 
(irlnf IpliN nf jiiiinl« altriirtmii, iir bv arcidoMi 
iiuillon. i. «. thf/offt i* inrtTftjt *ri (Af «f«^ 

tfi\—Srr mft tirwntMr ttf' A'a(iir«/ J\hito|p 
(H<,l.-"Ai<«iiliir>il«4 miriluHitR htlltaf bmllM, Immn 
bv Mw l«|>HUpt «r rvairtp* Wl feVfr, K'tUt •» r^i 
BlmaT pnmnird nf laiyfn ninlinn and -nhtHtMIl 
oMry laiKiai, h thniMin an ■»iilan wpi* alnarip 
^utm^ Tliv inulluH It, «• thn iquatMT lb» IIm*! < 
playad la <U11«|, Tbai,— 



ruYftiri* WO 

lr^ii4« of ilnei I, ff, 3, 4, A, Ar. ; . 

THHrnqunr^ I, 4, 0, lA, tA, «\c. 

Ff«l (»r Mi«tliiii« 16, A4« l44^tM^n(), jtrc. 
It TIm <»«f)Qy|uii of «n uthi^r nelUi» foro««i« tfhun nil- 
e^ exr<^pt Ihf luilpMblt" m\t' which nriMm rr«wn Mitntm, 
lfm«lfi(rrr«il. tr«iit«A)li«s)t nnU icAooUi) iVvmu hotly tti 
ly, not oulv ftimbllllM our x\rxt% at ii,i(ur^i but 
iililictiiiiinv tifwUUi>lnill»n« nf nnlurAl oprrMlwm. 
••« M all HKilirtii miulM flt)m motitiu. It vtiiuM up* 
IT. ibat aniiiMil mutioiM arr im»i tf,titM h> thHr will, 

that tb« will inrrrljr iranniVia pun of the motion* of 
faith lOffHain pttrtt of (hr htxly. If Ihr ic^l/UI- 
I tb<» Motloii of th<» hiinti, fhi* will ii4*rT<Mi mirt'ly m a 
irarn fh»m the fo<»t, whi<'h t» d^annrrii^il with thi^'mov* 
earth, to the hand to which the rnrrny of the Aiot li 
lV(^yrd, a« by a l^?^r. Sto of mII other* fiii*ff«ii«, how* 
*r romplicatr^ auH t1i?rr«itlril, thrv iuii^\ bt* tracril to 
ali*r motion*, a* thi^ir origin and «ouriH«. In n word, 
noN, a» tmniff rrrd by the curiou* meohnnivin of na ■ 
f fVom body to Imdv, it, aocordlnicta Piiilll|>». the •«»!« 
I MRIcl^nt ciiuDe of at! phcnonif'un. 
t. The Primary I,aw< of Motion nre, 
rirtl, Thnt evVry bmiv will contiuuf in lt« $tMtt (»f 
t| or of tmiforin motion, in a riaht line, until it la 
iip«>llrd by nomeoxt^rottl force to rhunjitr it«»tiite. 
itMiondly. ThRt tho chaof^ of moiion i* nlwny» |»ro> 
■ilonal io the niotinit force by whlrh it li prudnred, 
I It U miid« la iheltn« of direction (n nhich tbat furct 

dllrdiy. That actioa and re^^ctlon arc nlwayi tqual 

I tomrorr. 

^ B^varal tbio|ra rvqulre notica with rcfard to mo* 

II— • 

Iti« fbrcc which impreturi tht aiottan. 

Ilir quantity of mntter In tho movioK body. 

M 'vrloelty and dirretion of motion, 

tlM tiiara paMtd otar la Um movlafr body. 

,tM. tlma ftaploytd In talax avar ihTi »|iaa». 

la foTM with which li itrlkM aaotht r body that may 

ipfOMi la It. 



riifitiiuti of tm «Hrlii ruunil rlit» /jMVUi 

UmI ll) •<|Uftl moQiM Nmk^ IihI |i^ 

Wtf «iiw hniFf Ibiiiiii »M Nil ()i> iimM,9()i 

0^1 ^Th« lliiliww* Mild Qrppjkn mw an 

•fury Ihtrd Ar AinHIi yi«r i hM%k M^Jm 



#Mrih wi»« M t(tiiirlfir itf h tiny lwNgi«r tliaigi 
"" i«h I 

haI MrnMt i fiir lti« MiiMMl rnbiulhiii fcl* Hi 



utiiirifir fir h miy i 
dIrwMil «lM bill •( M«f«h m b« cliMiiird ^mM 

wtliilliiUpf ltM> hriiv'««riU TuitM^ir T^A,n0 






•nil*** MU'itfr t»r » «l»y Ni«M»lkiMi iiA,4iMl 
In MlUNbii iih4 M wr.oHiU I a«aiM«>qiiviilly 
I Ii4«ii4iii MM iiillMtMl ikviiPjf ynnr, tf^ n iHmm 
y»ri. 



oHiONOioair aiid iii!itohy. at) I 

wiUk«ep ^ tUB^ within Iwo ur 

ttrmMia per muh 

h^Vit^ymthl^ uMdedlnto fii imA-«. 
MM div vvtr ; Um «k into aeven «firy«^ or 
Ripit^tiMWurthoi iftowuixh; thost rv- 
uipto S4 Mm; ttoli honrimo oo wf- 
;. imTmoIi mfaiutv Into 60 iffMiif»» mp m- 
; Im whieh i pend^hiM IIniI is MI.2 ine&cB 
Mttfibrate. 

il ?U>imtkMi of luoh i pondulttiii, or a le- 
I U Uierf fort tho flr»t AoaiorQ of limr ; but 
idahim of a /#«rM tho loaglk, will vibrato 
Mcooda ; aoooatia are alM^ hi caionhtioai, 
^ ioto 60 tMrdi, ths, fto. 
B, Tka aanoa oft ya of tbo wl^k are 
td ftom tho uamea oi oartain Stxoa ol^ecta 
liaUpt— 

Saadav, or tho flrat day, flroai tbe Am, I 
NMayi iroMi tka MSioii* ' 

teedoy* ftom TWmo, a Garakao hero; 

00 thoy oall thaoMolvea TWradkaa^ or 

NhMday, from MMhi, tbehr god of battle, 
lareday, firoai Dker, the god of wiada and 

MiNp, from Brlgm^ the goddeaa of peaoe 

4 tetwrdav, tbe aevwth day, froai Aofer, 
*M of freedoBt 

,^T^ ttoiHUM calM >i plaaeli t^ 

1 COlK a«y,«r IN Me ii . -. W llNtMNia i 
Mk| enjiir- *•— . - M .^ tf M»rc«rr • 

' to « -^1 « erVcaeiiilte 



n? 



ef) 

ao 



Wl eMttiff Wmnr in NWoIYi 

^ est. TblibifflW^fthirifllw^^ 
■r« dflrlv^d ft-qn tlt« Litin, m ii^iii 

... IMfWirjif, ftwm fWav*, iMfMiliPrAf Mii 

•Ikf MAiMHyrari Im 

A|HI» flron :^|iff<0^ iffiif f>fi^40 €##• (It 

Jiii«» fr»w Jun»f ibg wife of Jwpitffi 



wm^'ffw^ wiiich iMfM In Marfht- * • i^ 
I Ckitobiir,ff0MO«l#«ilii«i|rtiiliiiiNMiiiifAiiJ 

tm, ''* 

» ■IMtffnibffi l^tM JDwiNif UmImiMi ■NiiMb*«( 

yMTt • ' . ■ ri. h 

640. U M^itl rfiidily b« itippoMdi 't 

to ihif vnriuMv l0H((ili« of jf«iiii. ind.' 

Mtlonif grant (llttVrfinoo at ofinUnL 
liti»d in r«|Kfird to tb« itiiu» Qf pii»t ¥N 
Tbo ffrcfiit difflrsulty h(i» lH)i*n, to fti 
ef uflrliln Mftiiit •v^fit m a Mirt of ili 
h^m wbkii to tt»««rtiiltt Mud oorric 
tb«i« int— 

J^f CArlfl. 

m# f rratton ..'.*••• y' 

Tb« IMffiTf'. .......................,•••,, 

TIm Cult of AtffiiiiRift ... .!•»»•. ..•.t»,»« 

fHr lUpHfifirtt fmm ttfyitC "..fit !••«•••• 

TtM TAKlffff of Troy liy ilid Orfi«k» «!«.«» • 
ntt Biif Idfnf of ioi ABfiin^ii Toiiipto ,,,,,^; 

. ^ _^ m 

WM ft fKtfH f^r M»frt>Ht#Rl, ttfU ttt itm WViltl ».f f I 



lllinNOU>OT AJO HlKTOftY. 9^)3 

%of lUmr t 1M 

rCyiav.... bfd^ 

rMwulhcin 4iHi 

f SAirnIri HUi§ 

r Air <iindf*r .*W1 

tiou orc'iiniiAKC Kd 

f Juliuft ('iF».tr • 44 

lloo of JrriiMilrin by TUut. 70 

Kmpire bPKun nt ConiUmtinupIrt . . . iK^ 

r King Arf litir AI4 

f Mfihoini ( froKi Mrrcii A'JK 

f i :|i;ii lrn.:.rt«f ^VO 

f Alfnil h'JO 

^ofWiUiHiiii \OiA\ 

rfldwurd HI I.*t77 

r TnuicrlaiH! UH) 

vy 4>f IViritiftK UAO 

of Coiii>uriitnoplc by Ibe Tnrki .... 14A.1 

rUlclmrd 111 1486 

ry of Amrrictt IMii 

&tlon bi*Ki)ii 1*'^:^ 

ArniHdn DrfffMird ,: I'lHK 

ngof Chnrlri I I»4Q 

Hevoliition IttHS 

f IUi*nlinni 1704 

in I)f I'larndoii of iiidcprndenre .... 177tt 

lUvollitioli I1H!> 

luiKlnitd »lo|>p«^ Pa^'pirnt 1707 

f Murniso \f^iO 

;»W'nrd Kiiiprror of Frunre 1M>4 

fTrufttlcfir IHI3 

if Aiutrrliis I>^);> 

•f .Irna l.S(i8 

if TiUil Irt>7 

ut b> till* HuH^iaiw Ibli 

KM nnd t'olriiutOM iu Riirupe kub>U 

Kit};Und HgaiiiiiL Napolcou. • •.*.•.•. ISl.S 

idicutcd 1814 

4ored «ud abiiiC4Ued • 1815 



•ririnlirrnl liy mwmty «ni#, mUm W»lll4 tfllll mtti ItMM #« 

liiei'iiimi rniii. lUl lh#r« It an «rl af ilwrl tMmMf, 
vrnilhj nt lia-liiK k»i»WA| Uf wlilfll. Nil NliMlNfl IN 

n III ri III wbii'b th# iiniv iiplviigt. I^«r iliU ^arywi p , ■#( 
r.r viwrU and fll|ihibnn^, Hfirt II Mt «f iwwi iw mii i , m 
iic:l£n»'l ffi ^v*r y ofip itf fhp 4lglf« | ^nif III f»mll| • 

dni* infnn •vllnfilf, fiiiliyr v««rrh ur MilMiiMliliMI/ It 

llikrfi •! plmMlir^l tl|IM« 

fi#lf»nfiv»B#l0il]f 
l«,l4'k0 7IIVt<l 
biltri«|^|iiig 

III lli# VfifrrI |)n», fb» flv* irM ifffKW UTP fmpf9%Hl¥4 
hf tli*i fivp viiw*t«. Mlitl n. 7, NM •« llt# lllplllftMI«k. 
'•iriiM 'I fi'iin lornliifilMft vowli Ibnl HMktf l||| fMlf •tii< 
III !■ I.i i»rp fh# two Ant Ulf«ri nf fbe ir9f4 ffgllli Ml 
J fiir Ml, t« llifi firi'fi«li»ii«il Vfiw»l, 

In ft|*ifMi«'ini»nf llriP. h !■ |l|» if! r » tl« |it»fH. i»H, 

. e, iiiiti fi. mo ih«» fIrM lrti<ir« df fhplr rmp^rti^ 'ifHii 

ff IB lUc flrtt irtirr iff fliio, iiTfij I «iiinrti ffir '^•r lUi f 

ci . la ruf 7, t in ill full ■tfUMil In »f|ii»m| mvpii i mtti I 

it ll>< lti:i Irlirr In iIia ftt|ih(ilf»f , 

A« iiir V""' of 'Ix* <'t'iiMiiii mil nti^mt hm fnff^Mm >y 

llir Ifiivrct iiilillitl, I fllmlt br^lii ivlfb lh» O^iqfPf, M4 

iirii|i{iiii(r Hg». nllll « kyllnhl* tft Pfl^ ''Of r»« |9 finding wM 
'■'. I, i, M l.iioliifif lolhr Inlilr. anrl lii||ln(( 4 for V, t 
li.r I, r fur 4, fitiil h rni N. t NMilirlhP k)!!!!!*!^ iTf/^, 
•vlii' >• riililt il (ri «1rt, ninbt>« drlillfk. f9f, Mi vstv Ihff «|« 
(iinpl> , I •nil iii^k# « «li|r*ri<nl t#rniln«ll(|li ky tnklSf • 
f,„ .', I f.ii '!. n foi 4. anH k Im M, wblib •i44*4 m 4*1, 
tiKilir fUlctftA. ritbri fit wliirb mmy h» *imI1« ipih><|i 
III Mil I lull lb* ffiimrr ii l*i !»• |irt>frrrril, lirtmitp nuly 
(»iir ■vllubli'i 

Il in, ihrirffM*, nn #n«ir iMh f«r fhfi •llid'fli l» Mfib* 
•yllnlili trfnilnfilifin* in nil Ibr pr^it i\ttfr fflf|l»«| ^fti 
tliflin f iMiiHill t\f wh'ilr III ifiiif«*iry. Ilr mny, ■Iff* ^|. 
!• ixl ihr nrl In Alli»f 4«l«i. diiinnrM, mi4 niiilil|#rt^ g#^ 
V ..• !ri<i| ■itrh will #a«lly b# r*r«ll#flff4 tMrmmgk llh. 

(Ill llitfory it onr of thff moil ftgr«««bi* 



ta^MiftJtjii: J till Li.'ifr •rJ*'' . >u«^ > •*' ^ 



;!^,i|(i(%^'irjMUi 4^Tep1i aic often oo. 

^|VVlt^J»ll!ltlM^Ml^'< oton •f those who 

ingot ithtiufcift of I id;' are^ geoenilly per- 

liliNl'Wpv^lQce,, iw od, or flattery. 



4jQii[ttl!^oiye|^er. 1>ej iiu, in many respects, 
I oe acquaiuted with ihe* revolutioos of em- 
ires ; ami ^r tbjs object, recourse must be had 
I genermnno particular histories.— See Robin- 
m't Grammar (^ History ; aud also his Ancient 

lAiAkvitims been already obserred, that the 
M"fttm)ietr''br tribes,, were shepherds or 
cmtieni: The quarrels of these led to wars ; 
IMP| to^Qunqueiit; and conquest to inereased 
Mpuiion, and to empire. 

nPhefirst conqueror, according to holy writ, 
ai' Nimfod, H powerful bunter ; who built 
abyhin» and laid the foundation of the ^#ry- 
imi.^efi«rrAy. 

|fe was succeeded hy h\p son Ninus ; who 
aUt NineveS; aud esileuded his dominions all 
fti Ari§9 Irow India to the Mediterranean. 
:MB^ NiniM'Was succeeded by his wife Semi- 
mtf ; who, for a length of time, wore a man's 
ibit« and extended her empire over Egypt,' 
thiopia. aud other countries of Africa. 
^Hcrson A'ifim socceeded her; and he hsd 
lirty successors, during a period of 1300 years^ 
hen^'^rditnapalus burnt Jiimself in his palace 
• l^n<i.X<»lt 3 aud Ibe Assyrian monarchy was- 
^lidedi^tolhe Chaldean and Persian empires. 
* 2 c 3 



•44. 1'ntH «in4)l»i ofmllmiwl M|im4tf| 
9mtyp"rt| wlitii butli wani unilttl W\ 
rUy W) whn rMiblUbtxl fh« Mr«rtif, jU 
tuiylrv, uhUdiI iA« tWtUn rmplrr, wHH 
miirx lliHii 1IUII va«ti, h wm iti«ii dOH 
bv AlriiiiiUT lli« llffKl, klnii of Mue«a4 
)n till •iwii )>*r»<>a, )'«tiibll«lu)4l, fur « M 
llif ihirtt nuU*tuti rmvitv, chIImI fJto.l 
«(«(« fMi*'r« J wliitiU liiotmtMl Cllvrw. M 
h« Mfillivrrniivnii tn ih* Indlvi, MM ^ 
AIVl«a. ^ 

ulnrn 111 lUl^tiin In llui lUtil ;rriit ■>(■ 
owing tu n luTrt liruii^lil ixi liv tlilittiuHJ 
VH«I <l<imlliiotii Mi«la illviitvil tiv ItiiJH 
wb(t ili-MiUMil llM «tt>rlil I7 llifir mum 
tatn*ny v'ur* nn»iHNn1i. ' 

lluiiiil ilirM aipi. vIviliNittiiiii wu* .■ 
lO ■ (vvi vitiiiiifki iif Aiin nml Africt* ■ 
OfMvv: tho rari of III* woilil wh I^J 
1)1' IwrlMtiiin t «n(| aDtliliiu U knoMK 
ftUwry. „7l 

dW, l«M iftfT Ihf d»i1li of Atmid 

BreMili Htt, iAI«tu>lri)a i 

HMM hi ittt wf It, tbe unblttnn 
' nUwtvvar b ' 



QreMili Htt, iAI«tu>lri)a new Mwi 
HMM hi Ittt wf It, tbe wnulttnn ^t wIMni 
•ptead lu dvnUvB* «v«r Ul wvuibjfii 
alviUMtl, witlMt. ' , , , 

'iItU WM lAfl lt«M«ii m^i wk|i 
MMiHd ttvm lb» clljr of npmp, avMi m 

Hm» ll iiiirmHl llixlr itvcr Imlyj iJUm 
UfMftt.lM Aftleki ■itarwirdt onr 1mi 
put! W Atiii (MM|ii OilBi ind IiJIIfi 



BKlty, owr nil Etirojw. tteti In SniUmid. iiid 
AAaihc thc/ourM ^nat inoiwrchy: 
*jW7 . Gifecr. in ita grPHteit estVnt inclu<lf'l 
IWm .' *nii'ttiil5, Muccilonii). Tlimcin, Palo- 
HBinii, and uinit loigiiin in A si". 
HWrtaoit Ti^mat'Tuhtc rvcnif, witirh tonh plaeq 
UWidan hUriir^, vntv, tlir iitvnuinn nf Onrca 
V^Xerxca, 400; tlic Pal upon n«iiaii nnr; anri 
tf ndncltnn nm! lulijugalinn of Giui-cc, by 
%it<p af MactiloH. 

Tliu mo«l (rlcbralcd politknl ami mililary 
■hamrtrn v>liu listTc flnui'islitti in thai rouutl^y, 
i^ Ttfl)it]id(.-i, TbfroisloclPi, Ariitido*, Pwl* 
&9, CinKui, Lj'Miider, Alcil^itl^^», Thtt»3*»i- 
bi, Conon Epamiiiondu, Agv*ilnui, Phncion, 
iiin Xenuiihun. 

64B. 1'ht Roman cmjiirp. In til* llnrc of Au- 
^ustii«, was Louiiiird on llie wf»(, liy ihp Atl»n- 
!lc and NfirlliPtn Orfan ; oii Ihe notlli. hy Ihr 
Rtilnc niiH (iie Dunubc ; en tlie cati, I>\ thr- F.n- 
ftlirnlcs 1 and on the loutli, tty llir laudy doirii 
i>f Araliianiiil AAica, 

It rxtpndcd idiove two ihouurd nilirn i'l 
brtkdlli, itnd atom than ihrrc thoiMnmi in knitili. 
of iiWeflv frnile nnd wcll-fullivalod hitid. 
' W6. Aiming the inntt mlfbtnlrd rharactrw 
rf .RomCi niny l>e rcckimrd Jniiln) Briltuii Ca- 
Mu^i tnt InnKeipitHi, Muriui, Sylla, t'oMpry, 
Warn VsesnT, tlip Iwn Cnto*. C'lcem, nrttlu», 
CbmIiib: ntt or whom flQurlahed in the litnc «r 
iheltrp.it.ho. 

Thr ninit (cioarlmUc cvenli tX Itonitn lili- 
ror J were, 





I 9M ctiRONOLogy i 
^<t1ii 9if tyitf»ii of A« «mpin!' imi» d 

Thd hitiit r(*mni'kflble «voiifi wUfi 

III G^rirt^ny,' w»*rc! , 

Tlid oniittnfiotis beiw^fin tli« fpi 

'I lip risp Rn»l pi f»KrrM nf fh« r«fc 

Ami ttir union nf tlic* Oi^rpiatt fra 

kintrrlnm of SpHln, Ih tli# p^nnti c/f 

( . who w»ii ihn molt evlcbfatefl «iiij 

f I hcrtisf nf Aii9iritl. 

i nAi. ThcPf»»nt»li wnnjiichycoiiii 

I Tfi« moiit r«mflirktihl6 events Hrhkh 

kplrt<»^ \tt Pf«rt<'i», wi?rc 
Th(* milKluliig of thtfgrettcit pif 
by Chiiri(*tiiftgti« ; 
Tbt ooo^iMii 0t (b« irtiitf r p» 



mtONOLooT Ann nutTonv. IWQ 
KnglUi, oadcr Edward III. aod 

misas lad dofetti of LouU XIV. ; 

• Uta revolution id 1789. 

)tori6s Mid oonqueats of Napoleon le 

MO 10 1SU. 

Mi celebrated aorereigns of Ffaiice/ 

rleiaagiie» Henry IV, Louis XIV. and 

, crowned emperor in 1804. ' 

ieEng!i:ili monarchy includes Englaad, 

Ireland, and Wales. The Saaon k^h 

s united in 827 ; and thus was hud the 

n 6f the kingdom of England. The asoM^ 

le etents in English hlstoi; art 

^asion of the Romans; 

b^iiflation bv the Saxons ; 

session of tiie Danish prince Canute ; 

nqiiest of England by the Normana ; 

ntf sts between the houses of York a«d 

' in the fifteenth century ; 

Mdliig of Charles I. ; 

;dlution inl088; 

e scparatibn of America. 

oat celebrated sovereigns of England.' 

kAlfVed the Great, Edward I.» Edward 

ry v., Elilabeth, and William III. . 

1 anciont times, the names, as well as 

ous of countries, were different front 

'are^t present: their correspondence 

icncath. 

t, 'Icaiuila, vel 

,,...., «.»»4 tKotitaj av^ awe4«ti« 

,...' UpUuid and Wttt BolhniA 



niO niHONOMMIV AND NlHTOlir. 



I •• ■ 



NMtftnM Hwrrf^it nr(iprr«' 

<lHl«i ff MIIIpvIimim (IntlilliiiSi 

l'lNNln«lA I r*!!! In nil. 

(VriiiMiHiiii rimhrtr« i . . .d iilliiiiil. 
Nnrtiirtiift l< Mrn|Mii •.•.•.*! Ii»^\n In V.nrnpp, 
IllrrI pt /ICiill vfl OtfliiiMNi . • l«l«fMliiiiii4 RltlMMl* 

(ifillln .ii..l^il«^ 

VpUm NiirmmMlf • MNMiy* 

Ar|iilfniil .(imniny iinil KmImM 

Allnhnif ('«, ( VnlrntiM ...» Ilnuphlit^ nhfl f^MftjN 
liliij(iiiiri, /ICI11I4 Mffiimn) .tiiMrnimilV mii Fii 

riMiiii^. 

liiKHlrt PurUlfiritm ....,.., fiirii. 

Truil lUltmiil ihH rrl#«lAl 

IfcMii^l .....IJirpHil Nnd iImf Ml 

Ihi* Hhln#. 

Oplur, Ar. .i...NpiliFrlNnf1«. 

Mrtiiftiili, Tuit^th ..^^....limrhfMidAiMlrUAM 

TM^miiirl I AiilMrrrii. 

NfilloiiPi (Ipnniitilrw . . . . » JtPtmtknjr* 

Httnmtpn.. .•..i.tf|»tl^r, ti«WfViAMl 

llliiellfi llnviirlH. 

Vhiilfllrid Mwnliin. 

lliilifhi»*itiiHiif ^ , . , MMlifiriiA. 

(i«*riimHfi Hriiiririfn* l*<iliirlH. 

MUiifttiln, vi>l lliirin . . . . . .M|inln. 

fiillmrlfl ,Uillllilil,A«lUtlil,ft«4 

'rfiirnritnriMU Nnvnirp mill CmIiiIih 

l.tifHtiiilii , . . I'fittiiniil. 

Ilrlfflln lUwIlfCllAnil. 

AiiiliffMipi , |t«<rn, frllinrK, tlmtiU 

'I irni iiil Mrltiin ImNiPn. /tirlrli 

I'rtlin IliiU. 

(MMifi ( UNlplMu l*h>i|.Mfiitf, MlUk, V* 

Nn»hoiiMi«U. . . I.ititeii^fliir. 

'I'ligntn . . . . , . . . I iiiiiliMtily. 

MHiiiiiitini, Apiilift, rniiip'i 

M'lial . . ... nineiliilfi lif Kaptfpfi 

Irfiiiiiiii, iriiiliri.i^ |*)miHiii. 

Ai . . . ,......« ... Till* l*«ip«'4ii«. 

WIflliii, Mlnniilii. frl Tflimt 

<-ri« •..t...4»..f.iiif.HlHly. 



|-|IH(tNl)I.OItT «M) l)l«ll<UV. &11 

Pi Nanlliil* miiliiiia. 

t-vl t'nniM ■>... ('Mnlnt, 
„MnllN. 

• ••xxKiio.il.TtltMtUMIilik 
>((••*.•.•>•>>.• NfUtMlhl . 



lU ,.••.<■■ .(V|>hitlunlat 

t ....KiiiUiiil.Hri.lliiMil.A WiMh 

nn . I IriVnhHtgli. 

....... .......... lAIMrh.llllMllMHMIi 

llM. 

t ............. .. .<W«wn)l Ni.t ll*\iiinlili«. 

li l'rMl\!!l'.r,l',!N4rA>lh *Htl tHinvik, 

. , UnvnlMhiii', N<iiitiw)iMi< 

■htri', Ih'iht.liiM.Ai'. 
, NndhnrnhMlmxi » OiirliitM. 

Wmwvrfliiuil. I'uNikvrliiHil 



«i. ...... .>....,. |!iUlihln>,}ili>ii(|i(Hii#rt.Af 

(...Ki4Mtnlilr* tlrwhiiuck* 

ikit*, d lilNHi*r||«iwhtr* 

. «rl lew* IrplnH.!. 

tliOili IM|.|«n>. 

klkia'inml kJiir'nXl'ini)). 

t(l>rl|>M1>l n^'l • ■■ ItHKV*. 

mHlW,. Wr>l> rii l.tn ar mwillll«l. 

tr\ Mom Iilonf Mhm. 

lur NNIkU*. 

In, IImIiIi*!) Itith. 

tnl» .....I •IHKTlivrh. 

, AtMMlMi 

Uaior t.iit.....1'Hri'miuwUM4UMt«S«.. 

IVnU. ^ 



ai2 Unyumm^mm. 



BmUuui , •««.CiiMaN««i .» i^ .\ 

Pkrfhla trik AfM»». ., . 

iwomil* ArtMleft AMntett. 

lln« CklMMlteuwy '< 

MutrlUnla Tittffluita •.•.MMoeotw- • c 
MMrlUiDiii CieMrlemli . • , . AlKim, . 
NunldU, Arric* Pr«prU •«TmK ." 

Trlpolifan* Tripoli. ^ 'J**^? 

Cyrmalea, Libya Hnftnmr.^B^tm* i* ■• i 

JCryplu* •••« Vf^H* -9 -J.I' 

Libya Infrrlor, Gslalia . . BHedllictftd. 

Ilolltudlnei ..••• Zaam, or tlif OfMft 

Amm\^9% lff|fr«Mi4. ^^f 

JPMoplm, el Uhym^mn .«14>p«r ihm^fcdy 

JBlbiopi* pan ,..• Lower KibM^^^*. 

K. d. For other parcfcalaM, cooinit Dr: Jti 
nnunaur of If litory, ao4 hit AMUat flfl^ ini 
lorlit. 

XXXL Mytkolpgifm 

054. Mytiiology, Fable or, Jjoliok 
eriialurt* of tbc. iniuKinatiob, ti^ deiiffi^ 
gill from a love of thr rnarvellous anri v^ 
a paMion^ of which lcgi.sIa(orji ftod ioicl 
carlv ages of society, took advaoUge. 

' «0#f.--ThrHr fnlcH of Ignornnce, barborfuB. mi 
iliCio», ftit tt l.tr^;!* (i Ariluii of ms'Ty h(m\% mi ad 

45.V Ab r m^ani of rivilixin^ tiM nm 
primt and thf poi*f, nmonff •n(?imCiSiatioii 
us« of Uk* .sntnc iiif^iis to convej their ^ 
mhI Inntnif iioiM to the Yiilgar. 

It'WdH often, ttlno, a mode- of honomii 
#ver wa5riis<!ful or honotmble.ia Mitta 
OhineM having; tMr Fohi ; the Hifiioi 
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■ 

IWhn^ tb« GMeks and RoHMiiSy Ibdr Jvrj^iM; 
■d the Scaiiditta>faii% their Woden. 

660. Mjftholf^ was first reduced to % sys- 
en by ||tc UnidwKM; aud afterwards, by ike 
»riests of Egypt, who were the depositories -af 
^tem learning, as well as religioOp and who 
oonopolized all the arts and sciences. 

d67. Fables ara^the tales of former tines, 
rhen there existed neither records nor chrone* 

By die Chinese nythology, Fo or Foki^ pio» 
Mibfy (tbe<N«nh of fibly wnt), the founder o 
heir^eijiipie, , was bom in a supernatural man> 
jK^d was ii^spired by heaven with know 
■d^ which 4}udiified him to teach all arts nn* 
cienccsy and compos* their laws. 

Of their CimfuciuM, they believe, that he was 
lot bom as adicr men ; but able to reason pro* 
bundly from his childhood 
' tea. IW^^nythoiogy of the Hindoos is mnck 
ttambcled with Aeir casts or tribes ; uto whklj^ 
KfOi^Df nations are divided. 
'S5N^ of their fables relate to the creation, U 
hc^cperal deluge; and to Vishnu or Brahma • 
U^ .Qn^y say, wa* miraculously born ; (ia 
iweU, tin White Island, w Britain !) and thaf 
p MVMFtjr* ha bqgan tq promulgate his doctfinea 
g)(|ch,hsMfa aiaca spread all over lndia» and i 
ir«iAipari:«f4iuu 

His principal doffna, was that of the tmnsmi- 
0Lio^^QS soid%.ai|er death, into the bodies ef 
Iher a^iiQaUs — a doctrine which gave rite In 
lols in Ihe shape of SDonsterSf quadrtt9eds.Ac. 

2D 



All Mttnrttowir. 

linvi» h»«'fi rriMnlifllv «*' «liMvcfl i l/iit re 

"A * 

l»Y iMiMhilfO III* dilff't' ir1 loMtltlfJnN, V 

limn Rnrif .Kqfvrlv HMfit)*iiij<<'i| ff r diiolir 

I lii-ii fii><lii>tii|ry fr)Hlr«| to thf* m 
ThImiii>>.i«, fifip III iliiir niM-irtit kiiiKfi, 
Ifti*!;* <1 MMfl vitii'iMuliffl llip (lirtrMMi flitit 
|Ih' lM|>|Miirq« 'tt'tlir nmuhy \ ntnl nl%< 

filtifi rliii -^ nliiiil tr hi r|irtrfiltf>r |o the 1 

III' f IfMT" Mud Mtifnr. 

ii'jo. In tip r,{',ypMPri invllMiliif/t, ihi 
ti'MM f»r lii< |M-tv<;rilv lffiflii-«i« nr/^ rrl'eivi 
lftiirf|« III tjif'lr rf/rly rtHitiHti \m. 

Jlrnrp, «lip riiinif/rr of yvnr^ fnr.lfiflri' 

rniirriq nf lltn Kii|ir()r.r {/fi(|g 11 III. f|||ri| ft 
lititi t|iM;ti«* ; nri'l to tll» *'V M»»> S*IV. Ill 
|>tf'lvn flriMi u'.'U. 

*rii«i iiiini/in^iy rinl'ijU mill filotir*' 

lllirq fif tlia {^••ih Mfl'l ll- MM t;'»«U, flMn 
il|r r||-.||n|i!i|p |rii|f| nf m y Hiii|iir-|i i|| ffim 

tMII. 'I'Im- ^«I vi'iiiiif I 4 ;rii<l f ^|i|i.itn f» 
OrU. 'rvjiltdti. nw\ (•^k, hi» t iIh' tiMn^ff 
•>r lli(* (Mi'U into vnrinii^ MMim^ilii. nrw I 
•UfMMf« n\' ||if» r.^y|ilfnn Mfytlc'lM^V. 

imltitiflf' Mini iiintiimrttf* wrn . nt hi<«t. m 
riftlilrm* of the df'itif .«, nntl w< n- wiii*:)i 

llf>it)r« 

'I hii«:. liipit'T A>nfii'»ii w«^ wotdlMpiK 
• ll«* Hi f>i'>iiHtii: Api^, m n I MW ; ^( 

M l»'iM; i'»ffi, HI • f^od\ ■ 7>Mili, or jMcr 
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Thr>th, or Mrnrury Trismrpisfus, wiis 
>r«M»iifrd mH the inviuilor of U»ll«*r.s, ^r«>- 
istronoiny, iniisii^ urclitlroltiio, iiimI all 
inrhcN of Kcioiico and philovopliy, in 
rhcrv is no doubt the Ej^yptians greatly 

The mytboloii7 of Gri'oce. is partly 
I ON that of EiQrpt ; ami is furnishrd 
by thf adventures of Jupiter, Juno, Mi- 
>iei>tunf, Venus, Mara, Vulcan, Veita, 

Diana, Teres, and Mercury. 
les these twelve <lcities, calliMl the supe- 
Is, there were second and third classes 
, and a niiiUitude of others, of inferior 

but connected with them. 
Jupiter, or the. Thundtrn*, was esteem- 
most powerful of the Oreciangods, and 
I of Saturn and Rhea. A^cr delivering 
ler from the tyranny of the Titans, lie 

master of the universe, which he divided 
f brothers; reserving heaven for himself, 
the sea to Neptune, and the infernal re- 
> IMiito. 

nft overcome his enemies, he gave himself 
all kinds of pleasure; but notwithstaud- 
tained univcrnal homage and worship. 
/us the king and fatherof gods and men; 
;ver extended over all the deities^ and 
hing but the Fates w*as subservient to 

/as the Vishnu of the Hindoos, the Oiiris 
pi, the Ammou of Ethiopia^ and the 
ifBubyton. 



i *•, nhtl Ut»r «|iiiirirU wjfli JMfiMi*r« Hhp pr^ 
rH ftvrr i*tiipit»tii nMfi rif'liMi utid WM Wfif 
fiprfl wflti 4ifi<i|iin)>y, it« ttlir iffnfp^,$4fH iJ 
iii.iiiicfl Wfifni'tl. 

Villi 411. rrU, lliii tn\n\w¥f, ¥i%% b^r rbifff M^ 

Iriiflniil. 

Irfitn thf! hrii'l of lt||lHfr} pbl> WM lb« |fllttM 

4rri'p. '|1i«* «ortt MMfl lli» nwl iir« nmbtoiMl cif 

*f Ik r vnlffiir mvl «irip«|(iMi< 

Ik* iM rnM. lU wrtu iiiUr f»f tri«" Miii, nna b»»M 
4iiiiiiiiii»ti ftirrr nil iimritfinf nfTitfrii. IVtff|fli> 
iiiiiq. fiiir of ihp I'yi.UipQ, wiia hio r|illi|« IIN'I H 
iriiitil wild flrvotifril »lj who fall iiifn liio bfinfU. 

fS/lil. IV/IMf« flir |£f»(ll|f>«^ ft| liivp f»l«f| liPMlty. 
stint Iff linvr ftprilM.rr frOMi llm iMtflt »vf ijir «r« 
Ml l!ir Rinhirr of wlii'-ii. elfu nut M/^fliil in i 
.-.III II i<> IIm i^iaml lit fyllnia Hiltlif «r4« «ii" 
y/.i-i .-.lit t'liMi'lo'l l»v ( ii|iiil4, iWrtrifU, finfl |l"i 
(•liiiii:, piimI ill tli< liiMvmi*. iirr i hiiriol ws« 

(li;i VII liy f|f»vf'« aiiil OHfilie 

ri'liiit; ill M I liutiiil firiiivii |iy ||«ir«lM, firf^rii by 
ti I III*/' i>i<^MM(t \ttrtf\tt\ ilfrifi, llflH |li«lrM' 

tioii. nti^M, I'Tiit. Hii'l '!'< f I'll, nMriif|rf| liic pro- 
|r I «' cc 

'I lir ilntr Sit\ 1h« vfi/iliifti-r, \\%m wrrU hif !••• 
fi, 1 1 I III qc^ lilt i.ivrii \itt lt'>lQljltQ on lllf li»»ii|*« 
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^Mlflillhiilli mir tdfi %iwk for his waif hfuhicss 
m^Al^Mip)^ Ucllomwr 

tniK rutko^ ,\\A» tlic goil of lir« mid gf wurki 
ijof llicUUi niul (bi! invculor of tlw «rt of fu* 
icatiiig Hriiu uml ulciisiU from uuMaii. Tcuh 

Swcits «;ioc(«(l to liituat Atlu^iis, Uoiii«^, (l-r. , 
{ at Mjc^phin, n luaftnificeiit oua was d«di- 
ted to him, before which ktood his atalua, na- 

S;yfci»thiKli*. 
wa« said to forge Iha armour of the gods, 
f4 the thunder of Jupiter. He was the son of 
\|Htttr. the husband of Venus, and the father 
* Cu|iid. 

tf7U IV«/tf was the daughter of Saturn, and 
le goddess of fire : an altar waa raised to her ; 
id virgins, called Vestal Virgins, were vmi- 
oyed iu maintaining the sacred fire whicli 
irned in tlie temples in honour of the goddess. 

OU,^T^ tiwpl^ ftf Vnta, at Rome, wai «i|ipoi^ to 
«UiU, liMldrt Ihf'viii'rrd ftrr, thf hotti«holdgndiarlilcli 
iacas Mvcd from the dmtrurtion of Troj. 

etS. Apollo, the son of Jupiter and Latoua, 
resided over the fine urtit, and was skilled ni 
^ practice of music ; he is iepresented with 
I lyre, and crown of hiureh 
l>Mii«, tlic sister of Apollo, was goddess of 
lastitv, of the chace, and of the woods. She 
as adorod as Luna in heaven, as Diapa on 
inth, aiHi as . Hecate iu the infernal regious ; 
id was generally attended by Cupid, Hymen, 

the Hotire^ 

' fiD3 







|nu tbft tefdbtdrnf iiilt«rsi iW^ tW« 
iato>»; iteoi the rtrflmotr, 0|ti«)lMii| 
dttiMrimited Henneti fi^ bit eloqwWMIi 
ftoMMMtd %Mhirtoit iMrfc6 m oifta 
didii and ialiii'MicL A^MdiitiMli M 

SMMm, lira flitlMr oTAfpllfr^ftti 

Cvbtk*'". * " hnt9tttvf%i 

PiuH, the f on of Satvm 'MH Op^^t' 

the iofWiml regfoot, t«4 fttliArof IBMli 

celled from, hit teacbiag the leke ef IM 

B#0fA«#,4^hii presided Ofer Hft^lprll 

the n;od of whie«> - . . * -ri* *" - ■ 

/Mi > the fiMldett of yoeth>«A;e;' - 

eV6. The thiee efWC99 m^ft d eu gl H ^ i 

»iter»by-B«i7ooiMi; end the>aMe mi 

Maetaetjae. He waenlto the*Ailhetof 

and Dknm. hy Lafoaa; and of Mmii 

Maia.-jMtftti^t, AAorimMm/AMtyOMdjBil 

iaeiioNMe jac^^ti, who esaiiihied*<ha^ 

'vVJUpiaeiM jnn€€90p aMQ /isflMpM^^ ■ wl 

giolert aad oieciitioDeri of TWfaHtf^' < 
araMd with tnah#e aad lighted leiMai; 



i 
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pimi^iK4Nr« whttit tbey drtak tht waltrt 

077. Tht Btytiaa Fieldt were the pandke of 
llUMiL 'The fetes were Cfcika, who held 
I|jpl4toff I L§€keri9t who spun the thrted of 
IMtliiy ; eAd Jiropu, who^ with his scissars^ 
■Lit esuader. 

^memJiUt w AieideSb the Tirtiious hero of 
IMoiUji WIS the too of Jupiter end Alcmeiie^ 
BO Mioraed twelve ftuMous khourtt enoof 
Mehi were the hillks of the NemKon lion ; 
M »e eleonsing the itmbie of Sl)<)0 osen of 
lig Attgent in one da^^ which had not been 
leepied for thirty jreers. 

^Iiytftrils.wei the mother of the Neretdi» 
lio^with syims end tritooi» attended Neptune. 
, fi m m9 wee the god of sleeps AUrpheus, of 
r#ebs; £rffliit»of darkness; Aejr, the god- 
M of alriitt PhiiuB, the god of riches; and 

<R8. In the avthology of the northern na- 
oas, Odin or Wodm was4he chief divinity. 
Iljt exploits and ad ventures furnish the prfin- 
Ml pjirt of their taytbological tales. He is 
^|HMt<l to have come Arom the cast ; and Is 
f^r^MOtedM the god of hatUes^ and an kiliiii^ 
t^jMtnids^at a blow. 

iiis jilaee» railed FMaUot was sitnntfd in 
MUtityieC Afi4{er< where the souls of heroes 
BOkkawfel^CsIt in baltle enjoyed supreme feli» 
ly. end spent the diqr. in bonting nsatohee or 
>mMts; andtttnightf assfmblcd in the jmlscit 
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rHwmUiiBvMn M4Wf,«%W«^ 

af«ift>l«fliil«f;-.-^ I- M.I ,MM Wii„il 
070. ff/orpfliT wNi lheborU>«frfWlMit|j 

ftmtr-WaiH,- 4bfl-wMi>«f 4lNi>«*^-sMl<iM« 

owrwAfd Wn; ■ ■ ■ "- " ij'. '1 1 #H|( 

' TlMybtd'ihintt tW«/ WJM <WyiMnl 

lliefr Fohipa, or tiook ef pnmliMtM 
ttib<<fa<ih>w»driilMiirart^ii(Miiiiiiili& 

'Mtii.M. I. .yurl ,..|..t .til ,.,1. .1, hM|l] 
-, ■»■■■ ' ■■'. TOM *l<|i.,. (liflHf 

.'"• ITIfJfilfi ■ Prrr^j-j fyAUfjJiS 
' "iiM)."I^ri^«rIrtf('f>i'fl)i>f "ft ?T jlMil|m| 

pMiMret wwwuMiil cuiiliU/ ti|iF4u fiuafll 
oarMref with thn rit<i«t IWMliftil •tNUfn 

SX ■■ '"*'■!! W! 

If I. ];.»,li«.lV«, fi,,,-r-wllJ|11jJ4^1 
1 : I , ..ifc3>M*ft' 

I . ' ' w.ifti.i.riiii 

«lfiit aliniild lii-niti wIl'ltNrteteli) m il t lA 

■IioMM- ilMloW, l4<«i4«^MPtll« l*« fe 
Mlljt txwtl 



> Me flurr tlito pvtoMd to iiMuiiiMte obJ«cta, at 
l>ii <ft » mill, trt^, and hoateti giTiDf each 
IfrMoptr light and shade; thence, toauimals; 
M» finallyi to the human (igare, at first naked. 
nd then clothed. 

689. To draw a landscape or groupe of 
Igvres, a knowledge of perspective is reouired ; 
ttd this is nothing more, than the art of repre- 
ertfing ever.v objoct in its proper l>earing, and 
inder its proper angle, which angle is always 
IS profMrlion io ike iUHmce 9f ike miffed from 
ne fyf t 

Just eoneeptions should also be Airmed of 
ight and shade ; the foundation of which is the 
ibvions principle—that tke ligki 0hNM9 pro- 
teiiftim tme point ; and, consequently, that 
ill shadows 611 one wny. The true disposition 
i light tod shade, is called relief. 

Ote.— >T^ fflfo f#«ct to piirtlcalar obJ«cto, dM itdieat 
iiitt copy UM taktocit nron Ha»lltoo t omI af^er Msf 
Sis lisr ••■» tiae, if tee ba?e aealsi or SMte, h«» will brirtii 
a copy nature, aal afttrar ardi coacrive Ibr kiiMtlf, and 
teiga orUiotlly 

6(ta. The art or drawing in FinaPBCTXVBp 
Kirpeses to represent efery olnect in its proper 
ihce and relative site and figure, as it is seen 
irom the spot wliere the view is taken. 

The eye of the draughtsoMB is supposed to 
le fiaed ; and be n to ponrtray every object, 
IS tboygh ha saw it oa a pane of gUiss^ the sire 
if his pnpar or onQvaa. 

iTTbe gmral priacipha are not difibnilt, pro- 
dded two or threo lechnieal tems oro well un- 
derstood. 






t>MuviN(j. r\iNriiio, ikc. 



TiiU. The ^tvifffi^/»/^itc, U till! niniirnr ImpI. 
<Mi wlncli linili \\\v iH|)C('(iiioi» miu llic olyi^i'ti 
111. If itrr In Im' i|ia\\n« stMiiil. 

rill' jfftuffiittvr phinc IN a mpfKiMfi pWlw 

c( niiliin* |)i'i|)riMiiriil(nlv ii|K>n lhrgl'iM|nii.n|l|nf ; 
iuil till thin pitinr, («-< ((11 It |MMI0 llf l^lllAli, til* 
lui.M.rs III' n|i|.r|i ;tir Mipiin^rd to br \\M\- 

t>« pfi «l ; r.(i liint tliiMi |M-iM|)rrtivr it|itM^ni-nHce, 
wlxti (Itituii, ii ilii- (i|i|M'i)Mutrr lliOy would IihVc 

«Mi lliii plrttir. 

riio fy^touhil lifir i.i \\w tiiif^ tin wliiih ill* 
|)ri '.nri'livi* |tl:iiir i't nii|t|)nMnl lo iml. 

«i!t;i. Tlio /i«ifN/ r]^ .W^'Af, is Unit |loiltt III itiP 
|ii I'.prt'tivr nltino \^huli in iirmriif or oiipoiilp 
till' i-y ; Aiifi i.<) Ml ilir Ptuiir |»io|ioiliontil ilU- 
Iniur iVi'Ui llir friotniil liiir, nn thr hrl^lit ot'llif 

rvc i'i llti«iM' itir .-,l«Mill(l pittiio. 

Till- hotKonitil inn, ■« :i lino niMiil llif |*<'i- 
r.jirt ti\<' pUlir. tiiit\\ii f llliMljiJl lliv |Uillll of 
M'.lil. inid p'.iiiillrl In \\\r y\n\\\u\ linr. 

rii(^ f*ffjntnftiuitti\ 11 i\ liiif* on llio prMpri'- 
Ini |iliuir. ill tu« n iIimmi'.'Ii llir poiill nf «ipli(, 
}>< ijirntlit ii|:i|l\ In llir ^inuml lil|<\ ntld to tlif 
l>«Mi»(iiilal liiu;. 
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DRAWtKti, PAINTINGS kc. S23 

liia polBt ▲; where tHr p^rp«wlt<^tar anil Wisontal 
H croM« ii thr point or ki|(lit, or vnnUhiii|( point, of 
llnei perpendicular to iltc perspoctive plane. 

CnO. Poinh vf distance are poinlii on the por- 
tative pliinc set oft* from the ]>oint of M<»ht ; 
tnetiiiios on tlir horizontal Ifnr, sometimes on 
L' per|>ei)(iioiilar ;— at tlie khhu' proportional 
(t'.uuc fi'MH (he point of .sight, us the eye itself 
tVom tile ohjocts. 

Mf/t9vrht^ points are pointn, from v^hich any 
09 in the pcr»(pectivc plane aio measuve^l, l>> 
ring a ruler from thoni to tifc lii visions laid 
wn npoD the ground line. 
Fani^hinf points uro points, on tlio perspoo- 
t plan^, in which panilUd lines seem tonieot» 
vanish : 
8tn. The rule* for drawing are, 

1. That all lines perpendicular to IIjo gronntf- 
iiie, should \h\ perpoiuliiuiar to the ground' 
e; and all line's parallrl to tho pci.spc\'ti\e 
lue, must he <li-a\vn piUidlel to encli otlr^r. 

2. That all paraUel lines nurt^ or have rrt- 
hit\<^voin(s, in some part of the pcrspooti\o 
n . 

^. If the lines lie upon the ^rouiMl-plpue, 

•y y\\\{ vanish somo%\here in the horizontal 

r ; \\hirli is, therefore, ca!led the vanishiui^ 

e of the umund-phine. 

1. If parallel linos ho prrpendiotdar to the 

(t:nd-Iine, they will Vuni<h in the point of 

ht. 

J. If they he ohli(]ue to the «Tround-line, or 

to a declination front such perpendicular, then 
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the angle of this oklifulty w iadtmniim mm 

he S4*t olF. 

(KUI. All the measures of BMa «poii Ibr 
)^rt>uii<i-nlaiM, ara to ba laid dowa iipoa iIm 
gmmia lina, and tlM matiurtav Mint of all 
hno!^ paraUcl to the grouadJiM* la either af 
tlic poittU of distaaoa oa tho hatbaatoi li»r» ar 
thepoint of awht« 

The measomig point of any IhM, ptqiemli- 
cular to the ground-linti is ia tho poiat of dis- 
tance on tlM Boriaoatal Uaa { aad the aMararii^ 
point of a ..liaa obliqao to dM giatiad line, i» 
found by ettendia|tha romaaaaet Aroia the n* 
nishiii;q; jmint of that line to tha poialof diaiaact 
on I ho |>crpendicular, aad aotlHig it 4»ff oa tht 
hoiia!onlul line. 

O'x. nir aHav«« rtilfi fMBBrfllfi well to ati^ry 
t^ill. with Ronic praci leal liiktracllaas fhMi « MMfr, sr 
hv prarticc only, cnablr th« ftmleat la drawinat to ylM 
All tii« olijrrN In d«p penpM'tlvo. 

(>;i*). The nrt of painting in oil-colour;! Is thr 
i\\o>\ (iriiorTeflJY admirrcl of scienlific urt«. \i!wi; 
rairird to perfection. The rcqiiisilot of a givsl 
paiutt'i are, 

i Wrrct drawing, without which, all othe* art 
is lost : 
. .IiihI porceptioas of grace and lroa#f : 

imuHfum^ which implica a pertVct luiowltdgt 
of Ins subject in all its relataaiiai aad a akojce af 
th(* subjcot adapted to his art: 

Coinftosition. or thr agrreable diet rib utitMi. 
iiikI ril« riivo jtHMipiiig. of his figures andobjeotiy 
in !n. u>";;h, piepaintorv dtsigm: 
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Mouring, or th« iinitaliou of nature in her 
ppkit mooiU; lliii bnnoh of kit avoids M 
ilent transition* and unnatural glaren, and 
id«ri distant objtcts less distinct than aefer 
cs. 

'* TIm lN>cidreaini^ihe ihadow fliea, 

** \ud fain(iiij( la«t, ib iuwKc din. 

** Rill Irt! (hfl Painter** inagio Force 

*' Arrrtts Chr phiiutom*ii ic«*tin]r i-nurif . 

'^ It llrei^t live* — (h« rauvnn kIows, 

*' Aod lenfvld viMur oVr It Auw«. 

'* The Hard Wohrtidii the work arhlefed» 
'* Anti •$ he ice^ the vhudow rite, 
•• tahllnie before hit wond*r1ngeyft« 

" Surti At ths iaiax« bU own nlsd cosccif *d.** 

n. B. waiTft 
680. Paiutiiigs, in regard to tlieir subjects. 
I called historical, landscape* or portrait; 
d to tht painters, they are divided into 

liools or countrios : 
at, Th« Italian fchoul. 

The German fchool. 

The FIrinfth trho«il. 

The DHtch schooK 

The Frrnrh trhool, 

And the l\n|;IUh itcJiiiiil. 

Each of these schools has treated the prac- 
e of paint lilt; in its p<^rn!i4r manner, atul 
:h, mill exquisite bc-auty and adutiruble 

PCt. 

)A«. — VnthlnfilCRn he more nnlihc, than an hiistorUal 
ntiii|c »f the Italian and Ouieh tchools | nor thnit a 
trnit of the (lennan and Kn)eli«h tchuoli; yet, eaob 
ft» admirers and dUtlnetivemeriti. 

K>1. The mat masters of the ttttftMn sihuol, 
re Michael A nicelo, Raffaclle or Kuphaci, Ti- 
h Corregio, the thrae Carruccis. Carlo Mu- 



Mill, CatIm Ddiii. U\kUl/th dtfl Martik VtrMMiHi, 

lllilalalfe. 

iv<rre AllMrl Uurer, Mulbfllii, . Klll(llvr| KM 

im^. Of tlm /)i«/«A ivliuul, %»ertt llnHibtiuirfi, 
(luiuiil Uuw, MittrU, ptttiiilvi, PulMmlHirii, Hvr- 
eli( III. iiml WoMVttiiiiliiia. 

or iliit FhmM iiii|iuMli w«r« JUiuti#i|ai Ttft 
iiirm, Jiiriiii«ii«» NMd VmiiljjfDk, 

riie iidM|ii'«iii |iliilltar« ut il|tf I*WniiA miInmiI, 
«rit CUuila, PuuMiii, L« OruH, l.e Humir, Vi|Hi| 
mitl Daviil, 

'Hie Sptminnh iiliio Imva IihiI iii«ir MMrillNi 

«ii«l \'i:lafei|iie4. 

clUil 'riio Miuliiaiit iminiertt uf tliu tlnglhk 
i<:lit»(il, Are Itonitrth, \Vi'iglii. Ilfyn«ild«4 NVU^oUi 

Wtal, Noillirtilc;. (iuliiHtMiiiMi^h, ^foltfliltl, 
llaiiY, <'<>l»teY, Wtiatull, l>r.i>, Miuiikt>. Tif 

•lidiii. WilHit!, Danit-.l. Tiimili. naiuutl, \a^- 

alill livlfij^, ivlhuc ymi\ik lUA^ t*i! ktft^u in tU^ ^u» 
iiiidl e^klLiliiiiu ui' ilii: Itiiytil Ai-mUiiiy. 



111. iliiialilrym 

ttU4. lluriHg (h« lli»I.Y \V»i-«, mul llio i||M 
Mtii:ii iilofett mniuui ivM Will II. tl|c %4rri(ii'4 0m 

111 ilioii A«lNii;if. ii) iliiiiunuink Uiuin iu Um 6fl44 



.19 tMr AnWet 1 iwl thv 4«tMil*^ 
t « thieM wart redmitd le't MhMti 
triUy uMd, md, tktnlbiiii tf fMIMk 
to be understood, 

iml Um ftfiirft painied M Uie jMHt elllM 
t Bri(om« nwy be eoail4er«dl tW ImmMry. fof 
Ibr botk WUh tht n aM cWUHif^ MtWfib »• 

MmMry it the Kit oT Miactottt dr db^ 
coatt of tniii, te proper oomii ^ 
Ml die «M«M or nenteAeeii. * ' 

toints of an eseutoheon aro Him t-^ 
•a Ike upfier fMift 1 of wbkli, Hm mlMle ti 
•M^i tliat la Iba rljbt oataar . die *c«ir dli^l 
n the left corner; tl^e $Mihr Mif* ^ 

aerpendlcuUrty In tlie middle ^HafHiaiMfM t 
reUed the Adnoar-jMlati tba lecoad, the >M» 
e third, the nai>«f>f«»<N(, 1 

lolaii horlannmuly, at iha VoUmii the «Mla 
id the *«M-f»<iai tkt other tiro, tha#r4#v«ai 
«# f eiattt 

Tincturea are ariaorial eoloifn ; aa nr, 
nd tirgtnt^ lilver; ««tiw» fwK **Hi» 
d ptirpiirf ; and ermtiie ana aiN^. . x 

rh^e celenrt are repreiented en cnnpcr^lata 
fblWkwi 1. Of^ ItAnown }^y imall prlcM a# 

i. ^iv««l, by the aalural tibiteMf af tb«r 

Ithout anv ttrokat ar polait. a, ^fiir«, by 

\r vtrokei acroia the 4il«M INpb tl^^ to tide, 
by Itnei ftom top to tiuttoai, &. 9«Mi» by 

(roiilaff eaab tthar. 41. fbri, bybaMbea Aam 

iltf to ilaliter baia* tt. ^m 

Iter cMef ta dealer bale., I, 

m 



raoi rigbl la left, aiil flraai 
tbaydMaiw»ai.TH>ti»ldfttiat^ 

9ia 




.!t»Ml 



(>97* QC tj^ vine hoMiMsMe ehATM^'**''' *' ' 

Tii«Ar«vfipiiae»aAictioiii«ir#ellelAti|- ' ««««^ •" 

The eA<</<UoolMtbatthtflnt bearer wflfapMirtii^ 
autliorltTj . ■■■.■'. 

Tbe^f^ iiapovte4irai «kHM 1i ftyfhlni^f ■ '* '' 

The Ifsnd thowu him to biife been valiant hi Wmr | "' 

Tat/$§§4cuoin a wnrthy feneral i 

The inaiMithton nlKiift bim Cu hate beed tse wh* ifc' 
armrd hie eoeiny 9 ;' '" 

The oAflvrtffi decUrei Mn to hive bHn the bMd if Ml 

family I • ^ "■ 

The iattUr implies be4iehaTed hononrabljr At 'fMi 

And the *4r •hewi bin to bate beeo lertf eeabit lii'M 

inj^fortiflcatloiM. ' '"'"' 

■ 

flOB. The linet which compose or bound tlifM 
rliarges, nre eiteetned additional notes of dii- 
tiiiction; as, invected, iogrutlcd, waved, bcImi*. 
1(M% iinbattled, raguled, indented, Ac. Tbeya|t 
always mentioned in blazoning; as, a chief In- 
vcctcd, a pale inf^railed, a fe ss indented, Ac. 

CfinK The field of the escutcheon, is generally' 
(livuled into two or more equal parts, by lines 
a(:ross the same ; which partition must be men- 
tioiHtu in blasoiuLg. 

Tluii, if a line perpendicular to the horizon divide tbe 
kliulci rqnally, it is naid to he partrd ptr palet if ibe Hm 
l>r pnraUH to iho horizon, it it parked per feat Kfmm 
li^hl to left, it ii prirlfd per bendt and to of aaj (ttbar. 

7<)0. Common Char gen are those^figures which 
wxo painted witliin tlit^ field of the cscutcbcoo ; 
;>:)<! fhcy are taken from every kind of bftin^,' 
natural and artidcinl. 

a. AngeU^ chtruhtm^ &c« denote celerity In bmincff, 
i.HiM'nicen of p^r#, Ac. 

h. Mm are honournhir rnii/^ni, as MPAilf ihoir fhnt*'fho 
fiiht bearer was loine ^bishop, ^S:c. Jleadt «hu«v him to 
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rm» tipiify ttrtngtii ud forCimde. Egm 4Mote hii 
m«i L^# and ftet iad icate Ut iwtftMN : and the 
•McMwledg^ and nndentanding. 

Btaiia of prej ar« more bonoamble tbaa Imaitt 'of 
e. The male is more.lMnoairable than iBe feaale. 

whole it nobler than any of tke parts i tbe oaCarml 
foper colour i« better than any mber. Tbe free and 
lar pottnre^ than the irregular and comtrained. 

Of Mrdf • the female it more boaoaraMe than the 
5, except the cock. Their native coloart are better 

artificial ; and birdt of praf « as eaglek, fldcons, ftc. 
■ioit honourable. 

Of JbAMy the dolphin Is tbe prlneipal i and the most 
wrable bearing of fish. Is nagmU^ or swimming : the 
, 9ffringingi and then h^iuriant^ or in ao erect 

■ra. 

/asfcfs are rarely borne in arms % bat the Aat de- 
s iadattry % and the Bee« a laborious and beaaiceat 

OB. a 

Ot« The postures are of great account ; as, 
zhamt, lying dowa ; pusBtmi^ walking; com- 
Wt" fighting; rjiftpofi/,, reared on bis right 
i to fight; saliant, leaping ^; guardmd, 
3ng towards you ; regardant, looKing back 
behind; dorfiumt, sleeping; anott^, sittmg 
1 the foixfeet straight ; cndorted, two in a 
pant pofiture, with l^eir backs towards each 
er. 

02. The chiefs, or heads of families, or 
sesy bear two sorts of charges : a label oi 
« points; and border, which are eithet 
0, compound, indented, d^c. For consan- 
lity, or kinsmen, tbe differences are accord- 
to die branch of a family from^wbich thej 
laallj descended. 



I 



WtvCiHi' 'Y Ta l«M wlUi clirM p«l«li%< 
Third MB 

nilhiQa 



JUtlkioB 4 




.4 flMr^dftJIi 



'VOd. Since thtKf, nrf tlie bfaringi of < 
tioft for n«rtont of tlio (mi hoiuo; || 
IIm twoiKi lioui«» which in fho hmily 
Mconri ton, havr th«ir (lUtiiirtiout m fol 



^ 



.rKldml aon 
)\ Mrcnnil unit 
JThiril »nn 
I Fonrih pon 
I Fiflh inn 




AmtiUrt 
\ mnrllof 
An Annulft 
A fleur-Ur-U* 



•p«i 



In liko niniinrr, tlto Mm% uf tho third 
hfBr thour Hittf rrnrrN rrtprctivoly on n i 
the feuHh» on n imirtlH : tli^ fit>h, nii Mt 
let; and the noiik of the i^ixth hotiM' Im*mi 
on a DniMh^-liji: aiul though there I 
fen»iire» for tvvry mm, yr\ tht»re ar<» nr 
dnuffhtrm, at they art; all deemed equal h 
of honour. 

704. Of tiatrhment]«» or Atneral # 
mtnh, the fellowinjo: thiiign are obaeeraM 

!• WhrB A lNii«hf*lAr dlM, hin iihM mkf ia < 
ilii|l« ar qaBrtorod, but nc?cr iint»aled i Md 



iut^Ma miMt b« aJl black. 

Pft iMld diei, herarau mutt bt placed in a loicfiM 

imbui, ilncle or qNarterMl, with the irrnund ali 

I and Cbc hatehoitBt aiiMt have a ihell ofer It la- 

ifacrett 

Vhen a married man difi, his wlff'i armi are in- 

with hit down, with the icrntiiul bUrk an hli lido 

halehmeat, and whitr oa his wife's vide. 
Vben tha wlAr dlA, the arm are with the around 

•Ide black, bit on her hniband*! white | iMtead 
tMl, her hatchment niiui have a shell over It, 
fa widower dies, hU nrmi are Impaled with those 

wMIp, wkh a «rHt| ate.| and the groand le all 
i 

fii be a widow, her arms vilth her hu»biii)d*i,are 
Ml within a loMenf(e shield, with a shell over It, la- 
if a ereit, and the (;mnncl nil Mark. 
Nhwm Ike increased U the Inii of a Aimlly, then, Iik 
if Acrctt arihell, there U plaerd on the hatchment 
1*1 head. Little ihlrlds, thai draw hearioi at puui- 
aneralsi are called rAA|»#roNn««. 



JCXXIV. Literatvre. 

k After thf! iiivcniiou of It^tlAra, ihogcniui 
in takiug itiflVraitdirrGtiuni, Boine «u thaw 
led in poetical, uuU lome in |)iorittic com- 
ma. These itguin aviumoti difter<»nt ch»- 
r»» according to the luUierti treated of. 
Ace we have in FfrAr, epic prnMut, dc- 
tivc poevSi and clegiau, dramatici and la* 
i\ poems t 

id in PrMMTi'if IN s we have-historical, dr- 
ti?e, didactie, anc epistolary ooaaposltions 
lakuosl ImhM^im va ity of kinds and qna« 



,i*' 



l": m .oiMMiML' 



\ '\ ■ 1M.''MMhf iMm' 



:^i 
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• 1 
> J 



} 






" Jloil Mdtnt Ptopft htfw kil 

ftnd MWMig tht mhitwi thty iM 

.9M^ ' ' ■ ' 

IMvM imi an iasplrtd ppit (tf 

Il p nr rO»» of Uni cftrikft mm 

CNriMt M MMhot post of IIm 

TaUiiaii, aa aodeat poH of th 

il^(MH 00 oor^ pool of. 

▼Hoi. 

.1^. 1^ Oroeka woio tlw(|ll 
litorotoN^ pUloaophy» ood arta. 
thoJfrifi ood Iho prinoo of poali 
bimUd tlio lioioor IVoy in thol] 
jayi two epio poemi, which no 
perhaps never can be surpaiied* 
In the time line of poetical c< 
wai followed^ after 000 yearly by 
£neid : 

By Taaao, after another 1500 
Jeruialem Delivered : 

And by Milton, about 100 yo 
radiie Lost ; — the fineat poe« ev4 
Uie Iliad. 
I 708. The Oreeki, beiidei, boi 

{ Pindar and Anaoreon, in lyrio p 

Ariitopbanei, Euripidea, Sophool 
lui. In dramatic poetry. 

After them, among the Rom 
Ovid and TibuUui ; amoiig drama 
aod Torencf i of didaotic and pUl* 



ami ip^x y/ovfA aOiprdfo ui^AJ'jiiflp^^ 

(ounf the worki of the aocieiiti hate. In 




kpproachmg nearer to 66r oWli Uii(^ 
erature of the ancienti, after ,a li^l; ' 
liouMsh luperstition and di^kDets/wAt 
iTikfi/in the 15tli centorv, flb tUe first 
^ of .m^cri^ literature Wcre'ihoqii[d^ in 
itiy: 

, tnetr Dante, Ariotto, Petmrch^' nni' 
io were folJowed,^n f^tfitrf^^b^ Racjine, 
, Boileau, Voltaire, ' Fontaine, * ana 

1 England, by Chaucer, Spencer. Shak« 
[ittbn» Drydcn, Pope, ThomsoQi Topng, 
ind Gray. 

tesidet these great names, we hate had 
id, at least, twenty other poets ; whose 
ouid vie with others of ^njf^ ^e or 

we have !q didactic and sentimental . 
nr Goldsmith/ Cowper^ psirwfn, 'Ma* 
lison. Joho^n.. AkendAcr, AH|lsti'dn|^' 



*tf{ t LttfiAAtOM. ' 

In mitlriMl pMty, flutter, AtwMy, Ml 

rhiirchill. ;^'' 

In ptMtoMl, fttUmitoo^ OijTi C m t H ll fg tiM, 

And ItHrtiifV. ' "I 

In lyrie (HMtry, Cdwieyp Hrtiltlip ftM B«ni«" 

0»/i.~AiBfinff a4lmtred lUlnf pMfl. N*v W MUM 
Wrilenf, Chibif^, Itrfiinoip, 8f>*fn*y, CMfefff I** Jli^lMv 
CiiiiiphHI, Hlnnmllfilri, WdrdiWOHli, C«ll1ei 'tiMMff 
Dolaian, ShM, TatUr« Bflrbm^^f lljpr«il« MfM«» ,lilf 
«hl«R, Hrittt, DlhHliiy «nd Rnme itlliffriii wIiom iMflW" 
riniii worki Hill be ImpHrtUllyJailfcd Mid cillHMiftfVf 
« fiifiire «M| but In which, fWAe jiViMtf Wi •«* MIf 
wlih d«e iMiMil1Allly< r 

'* Thii PnH\ h«1l«wM« hniMufNl Mitot • • - •« 

'* Thfl d«wfiil, Hdftt child or fftmf 1 . ., 

*' While life tvmiilns fffftn Uiireh srow 

" A garland for Ihf IMefi hrrtW | 

" Aul oh f what ^rt^piMt ioWoftiMII MoMI 

" Rf«rtia1 Miitirf the P»iH*i lonili 9 I 

*' ThA flilrlfHiiill nhall l^a?A tbeir celli, 

*' Where Love with Prarf and iMeiitj dwetli. 

'* The nofldy ravf, and ».vlvaii crol, 

" To wef p nroiinri (h<* hnUow d spoC § 

" Th# flrMfini M ih^y wander by 

** Wtlh liberal kand^ and fparhllniK ^f9f 

" Wiall paiiie ti> gaxf on ttietm to fiilr, 

" And Rtrnw tlirir nnprie%t gurlandt Ihere i 

'* Anil oft Hfnid Ihi* nl^hf^N pnilViNAd 

*' Wh#n lolffmnitlllneit ri*l|ent arnandf 

** The myillr mnNln of the •pherei, 

'* R^feai'd aionr to Klftrd ram, 

'* tn dirgfif due, and rlparih/ill toll 

" The knnll of lliat departed loul.*' MMA 

71 1. Pgctry in claiied uoKler tiie beadi ^, 
oi hrffiic I dramatk ; ur re prriGntatWr ; (prric, 
or aiiiteil to iDimic, M fnles, soiigi, dro. ; didoHltt 
«>r iii4tnic;ti?r • fleghc. Or If HtiM^tttftl fttld tt 
ft^cting; MiirUml, fpigrammaU§^ i^ WlftfflM 
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oalbn, ia the EnglUh li^p|ttW» de« 
dson the length tdcf ibortDeM or t^UUles, 
iMduUtfen of the accent^ and the tlitpoti- 
I of the pauses. It is either rhyme, or re- 
POK ifa^yoMit alternate* or interehaoging 
■My'-or M tripleta of three lioet; or buyik 
^1 Hie noblest and grandest of all our «tn« 

19. The. heroic terse consists generally of 

syllables ; and its harmony depiends on tho 

alar distribution of accented and unaccented 

ables ; and its character of solemnity or 

liness, depends on the order, and leiigth or 

rtntsSk of ibostt syllables. 

?hus, when the accent is on every other syt 

e, it is called iambic verse ; as, 
• A «AM»h«rd^i«|f, be i9§kt no Mgket nmnB^ 
htd firth hUJhck hutiU the gttf^r Thim: 

13. The monoconv of recurring accents, is 

iated by the varied disposition of the cfsnra/ 

se. Wlien thii poiise is on the fourth sylla- 

the strain is smooth and airy ; as. 

ifl ii the itfaia | when lephyr fenlly blows» 

■d tho tmooth itrcm | In imooiher marMur Aewt. 

)r, it is still quicker^ when placed at the 

anjd syllable ; as» 

Not to I when iirin Onmllla icoan tho pUln. 
l^i^M, « III the flm tnsthnce, oar herole nMhsnre 
HI of great variety la Its compoiltloa: a^ff t$ Wihg 
sdiee'i eiii <^^ belag a pyrrhlci (Ui tlie mUtk 
■nnsgeaw .^^-t.-., :«!.•> .i 






in* I let th«tM4*r >B>»i|MtlH>p 

xv>r.«ktb.«(rti«M;»f5W 



if. 










'•.3P?V;*:'\* "' 



'Til ntght f una tlie Knii^aptt 1l h^Xf ^4i 
1 moum^ I ^ul ye »oo4Unds | 1 fkMlM^ Ml f 

Rpfivihtrf with (Veih /Vaf mncci and ir''<Hriii| 

VtrioiMr octier kiii4t of impttti|uiit| 
irthc worki of the poctn; tat tiio4K 
moit common. v ) 

710. The tint htttorion mm^iifl Ihi 
wot Herodolifi; tboy bwl ftboTlMMq 
XoiO)ilioii. i ..i 

The oratioivd of DrniotlbeiiOsitH 
ttro m Ml i r piooeo of i J io u M o a oo^ ■ . •«> 

Tho moral writfii([|o of dii»i«loliM| 4 

FlolOi. Oft dHtrv«<tty ohorMiHkv* #n^ 

* M pbUoaophy» Aritloile .wui MrtB 

wonderful grni'us; and JSooklMlJ 

wore tho fitthert of geometrv and aiti 
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'diOQtrrkd p«inling and itatiiarjp to tht 
piteli ; of the fbrnuT» we have no p#r- 
^cim^ns; but the slatueft ot' Phidias and 
W% Hre Mill mil i vailed. 
The Greeki were followed by the R<k 
in hi«tor\ J>y tlioirLivy^lVicit'ut, Jiutin, 
IS, and Saliit^t r 
oqiienro, bv Cicero; 
orals by Srnixii, Plinjr, and Plutarch, 
iticism, they had their Quinctflinn and 
iis ; and numerous other, writers in every 
of knowledge. 

Romans were followed by the Italian 
ardini, Davila» Petrarch^ Poggio, &c. 
MCB boasts of its Montesquieu, Voltaire, 
ibert, and Marmontel. 
MANY, of its Scbiller, Kotxebue, Klop- 
md Wieland, 
Sfain of its Cervantes and 'Lopes de 

The genius of Engl AX]>» £ivoure<i 1>\ 
I liberty, has proved itself little inferior 
of ancient" Greece ; it has excelled in 
•ranch of literature* 

■lorieal coaapositions, we have had C!a- 
, Robertson, Hume, Gibbon, Belsham, 
, and Giliif s ; 

orals, Looke, Addison, Johnson, SwiA; 
iwMth, Paley, and Blair ; 
ilosophv. Bacon, Harvey, Newton, Boyle, 
Pritatky, Halley, Franklin, Hanter, 
ly, andtennr; 



:i:\H ijffinATune. 

Ill lrf»islalion» C«iki*» Uluekfitonr, hint M.i: 

Ill iiintliCliindra^ ntif.'f."ii Nr\ilo«i, .'i.iii]i-i>!i^ 
I .till i!^«iii^ VV.iiiii^*. niid llitllnii ; 

111 ( ti^ini«ft'y. MKtrk. rufatlfV, bud P.t- • , 

In ii:iii'iil{iiii', Voiiil^^; 

111 intiitiiiir^ llif-jiiitiindltj 1' irliliiip'^ I* I, 
! .!Iim|Ic-(, Sin iir, iiiid I'tlliiry, 

71*1 'In I tilirt-litiittt* nllti fjfivi* rll'rrt |i* mili- 
vidii.tl litittnlir*, tiitif|ic';i ImVt^, ItlllrtlVj lir'Mi 
Itlll'irit i;| itll pint-) (if till* U'firlll : lltl'l till llltai* 

li'.v. <!' I'-.-nd, 111 ix t,\ii-'.\\ ttf^'i**^* (li*' ftilttlrl uit- 

|>l (iVf I||i-I|| 111 Itldll. 

: ?Mii. ill I'.h'dtilid, \vr Imvr. llir lloytil ynriit^. 
lli« AiitH|tiiiiiiifi M-iiirlNj Itif* tl<iy*il Arhdfiii), 

l:ir ' ..ility i-( /m,".^ IIihI llif llilltld l>l A^tliuJ 



I 



n 



lii . • II llir liliprti.ll i,r iNlVftl 
'■.!'. i: I .1! f'riliM. iMiidiid, lliitl I'lftl* 

' . i"'i.i! .- ;:f-! \i\:r IIhij*' n| 1 (iiii!i.||. 

iii'^ii 1 hi -V I1.11 tin nut ir Ifi-b ^ niid fli«*i'* 

n <illir-|-i ir. |ii>!«:l [ ' i\\\ hdli III till" It'i I til- I/:'" 
I 'i <•!! iiiid |i|t>|> i<'.i( Mill id KtiOW Intf.'f-. 

'' : I..1I li-a III I'M rum fit klii<1> i Unit i '.{iri>* 

' - ■' I - III I II 'II I I li inlfil , III ri ri V III II III li nf I- • n *< 
I. , I I ,1 ■> i-r |||<- All it 1*1 iiii:i>i . Ill I t . i:it', 
l.ii> nil i> llif I'lr III? iiF |i->iiitiii •■■:- ^■t■l I • I* |, 
|- 1 'I i.llillii ^ III hit' I >'/! I III A. 'I 1 ■■ ' i I I I > ' • ■• ■ ' 
. •iflil " Vl pri I I cil Mr 11 ^liri |ii I 9 Hr 'l-i Ml iiiii. f 

fi'iiii it lit lirif III I lUiipi*, III .ll- .\lHil»||i'h 
■' >•(< ■ I ' « it I'l ilT 'ill I'lr iiMiiithly l\ii|!i<. I.I lr.i-:< 
' ' |ii • ■ ■•iil!i ( If lt|i IK 11 >|ii |ii la Oil'iiii: .1-' 1 • ir 

.'■ ». Im..i, iilitiTi' linlf II lillitii'ii nir -I ■ : J 1 



QUESTIONS. 

TO THS 

FESSAL PUECEPTOB. 



% ■■■ 



Quntiont en Chap, x. to vii. 

rt WM net comniAn to nil MT«{*e lift ? 
rii tbo probable ditcorriy of metali ? 
art of » c()l\nun U tiie capitAl ? 
3rti of t^niin i)cst cuit ititl' loila ? 

two peoplo livftl on an acre ia JCngland, how 
J inhahhanta would it rapport ? 
xe tha Kof^iiU eflectiog tot tbo peopio of Hin* 
I? 
what nationa ia thcra at thia day no property in- 

Kanf^fii ^0 iflkworma undergo ? 

vcre iho lubttitutta for glaaa vindowa before tht 

tion'of glasi ? 

wu« the hkhIc of liftf among the earliest famfliea ? 

were tho uirient (inalificaticnt of a chief? 

uri' llie n.itive or indigenous fVnita of Kngland ? 

root dill lUlfigb bring fWim America, and when ? 

ut rlasNLt til' minrrali are clialk| diuaond, gold, 

Aiul suit ? 

currency i.i pcmirioiif, ami why f 

aro the ii.Mprovcd brecdii of iherp in Koglosd, 
^h.it \i the value ut the iiuce of each P 
ii t))c use o( tun-pitf 7 
if Uie w;irp in weaving 4' 

if the ino&t conTcoient material for building^ tnd 

obtained? 



:j44> gt'«ATMVli TO TUK 

Ml \V),iit nituti It .<( )MtiuM» )iri«Uv W^mM An Htft^ t^ ^ HK W t 
"* 111 n ii'An\ )t.-t»r4 n\r t:ui|«tiM<Ml in |mii|«iM<>ii of ^uMMUt^f 

•M ii r 

'.\ \> li* t it till' ••>nii>iiiMt o( tiiA\i ii\ (I Ml\i||(»* A<0(i* f 

• ;'i 11. w i«.«»jM \':i\^\^^ wwtiUi i))cit«bp in i\i^U.u«t WmI W 

"*<) \> lM,h U 1*1,1 l\ra\toi(, Mi\«) w)«Mt tit« li|tl»l«alMf iiu»HW» 
<:)l>i. iin«l luMv \tt(trv pMimlf «*(' (tto It^ttl^H will milt 
<■ II ^Hniiu') oi'ihr Uiii\i«+l ? 

•'^1 >^ i At oi. (nl ii rnpoplial (o «i||iU'ttHuMF ^ 

!^ I W Imi u ^«'»f t i»f,vV «»r, aim! r»n nl»iil )M|i|sift0* 

.^ J ^> Iwu I* .\l . 1 u-A«ti>i>i. i.n«l lu'W «:»■ i( «U«i-««\0r^1 f 

:* * IIiM\ iiiitin iMtli})! itf A«i)it(tH(iuv Alp ihrrp ^ Aiul ItiifP 

Ihriu I'l ii'fV (lmt> t'lffli'v* 
:'A \> li.ti i« it'.o (lii»r ii<;tntt(ui i\nr i>f lAiuA^tiiV MttU !•«• 

iiaikitlMif * 
.i; IIi'w ntntu iin<t'o\in<t nMioa of i:tw cilU wUt VklMIll |tnMl4 

(lu- w. vM ^ 
.l.'l \> l.nc Imi-.il. i>r ii^rii ftio <hp ino-if jtirfi^i ir«l f 
M) \\\\A\ HIP Kiif*. \«lm( Iii'.ht, ittMl nl.di Im»III«ii «i\4l% f 

41 M ItAi xti** i^\o iiiti«)iii«Mi i>( llip Aii«ti|il llHUmt f 

A'i \S \\9^\ ia 111 \'\\ loi i' 

4 J ^^ li, i|t is ilfi {\ir,-t(pftl i|M.tii(itY I'f n'H. pitHUii^l f 

U ^^ )-.ii Dir I'll Pio|<ip \vl)oli\o \\\ \«i{:wnmi. mhI whcilllMt 

<liAt li\r iiniir ^;« Mi-il f 

*• Mow nmM\ 1 I'njiU iM I'iimUiuI rwt itp t'M i»««h \\\ »V«^I 

4rt 1< ull ill, iiili»t>i<^ttta iif i^MAl ItidAill lltf )iOI||l«l#t tfUlyi 

nnil f-.ti It [i(p -.1% |iitntiiU |ipi iIati Iuiw iimiit nuirv IN<*> 

\>Ir iiii^ilit |o iiiAih(HiiiiHl ihiin At )»tvflphl f 
ml p>. ( liAM »ii 11 oil ilrmiilifiil n itHtMI-UllO ^ m4 
iimiwitili* luitl ir|*«iii hit Un#». 
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•f •• 

I ii Hiimi luwlo or, ttrhftt rojMii fAtl wluit nllco ? ami 
eril)o the jniiccMfR. 

if tnf tfel ipparatiKl (Vom the ore P 

QHttii^s <^ C/i«t;}. rttt. IS. X. xt. 

t ii tilt it^Tirrnl prinriplr nf tlw mti'hanirftl powcri } 
will not wnrrr me 60 fpot in s pump ? 
tut i^ n <\wk\ i»n)nci Iik« • nmrquiut, atid in Wliat 
they tlillcr Y 

I Ji4v (hcihuirii of min in *i»ciotv f 
i nro (xinminnrlcni of Arniic* and flecti railed f 
WH>(r ceriuin hi\rf ni^ikiiKt uiir ? and traiiirribo and 
itit ihein. 
ii WHter forcnl Ui inch grfRt lieigliU out of fir^en- 

)w nmiiy (Iati :nul Vfjim wnuM n cannnn-ludl rMcU 
:\in, wiurh it !Ml iiulHonii of milo* olF? 

• nrniy t*Aiin);tto!« for lUll were IH,U00,0(H) pouudi 
-liti:% 1k>w much is that per man P 

wlmt ■udtorily ilo the (Axes originate? 
r.>ii)n\it n>vu«<'U ]irrsons to priaou for trial ? 

i« (hr irhole t^f (I\o projecting an(<:le of a foriilica* 
: rjille*! ? 

:.):».' Yvi i.;li nOv) 1l)s., Aiul hc wjilk 4 inileA an hour^ 
,tiii|r A n^nnrntuiu of '.»! v4 X H) how fast mutt a 
it I. It \. it.) weio.-iu yOO lb«., to overpower and knock 
vn iVr hor*e i' 
; i* ii.ii (nontph of mechAniei p 

I. il;f ▼»1>T of a pump, and how doei it more ? 
Ik the iiiUiul trmlr itf iirrnt Hrltain carrieil on P 

• \\w K'\'\n priiu':p.i! pinnts rf the eouipnst. 
launtT-y rronii.i.ri-^ nono hut inhuul trade ? 

e htft v.iipr'5 ehirji. niaintfacluvi^, and huwarrtliiy 

.1' ? 

.IK a poUtie.d rj'r*(ilut.ion ? 

^ ill thr Uiity «^f a i:\%\\i\ jury P 

s i> * ihip of the hr.e ? 

. avc tlieuamgs of Uie nohlic;! that sirrc on botid o^ 



34A tVMTlOJVl 90 t«B 



t . 



74 U'liAl U «|>* Ii1n|ifiift |r'*V>* V'*'*^ mM4 tftAl 1111^^11141 I 

V» VVIiai w>^1it9r IipIuIiI Iff r|uli>liikl)v«f |« »f|M « 

Iff W|lM»f f 
Vn \Vli,|i U t|i» finriMiilM Uw I* ''' 

VM Willi irifllpi Inw* tit r.ntiliwi'l y 

'/tl N'l liiil iq lliitniiiUlniip. mill vrliAl •r^^NiMMi' 

MM \'. h.«i ilii lit? I'lHctlinli tifi|Miri f^ritn Kri»iii<tf htiil Mw^^fHt 

/:i WliioU flow la 1 lip ^ft^Alr^ friKUn^ nHllaf Ifl «H^ «rnlN| 

no'l In «vlii>l fifiinhlM jq ifN Iriii1«* f>iiril"f1 mt' 
li'j III ili(i liipV^k wrmlp.ht «fp»4, wlinl l« thp ttfM||ffrUnn !«• 

iwiM'ii liiP viilii» iif ilip i»r)||lniil ln»tiil Mftfl Ili# ]«biiUi 

III MlilWfHl f 

U;t I Inw niqiiy |iln*fiiri nM« pmHitti Ifldkt « tlnf |iy yiiVI|i#l|f 

ilivlitiii^ lliB IfilMiiir fvlllt nl1i»r«r 
It ( \\ Iml )« (III. iiHhIm cr Ir^iU aiiil •Hnfiiti^rril P 

r-'i I'., fth.ti piiti III fill' MriiiM iir»lWliiil« |riiri«ftfitff«1 f 

lie Hnw W'l 111" l!rq| ••-iltllflHIllirllM r 

11/ vVlififiifririiui.il ir^irri»nU P 

r.fl I Ii.,v ilnrq ll.K I ■•liqliillli'ltl (if f''li|'lllli1 «n< li|d llffrffv * 
'i'/ ^\' 1 1 III lift- |'>a II- 4<iip mill (lit I Ml- Hniiq tlf |ii'fi|ir li |r / 

-<i\ WJ.'ii i« iliii |Miiiii|ili. Ill ilii .iiu'iiiiii or r«irrt Afil 

(.k-iIm f 
'M WIfti niii iftp ■•v^rnt pimlraiif iillioi'r4lii <1i>< ti^vy f 

Ui Ihinr liiaiiy mrrMliliti ¥<»••■ I • »w- ettf;!!]^!^! Ill til" If IV )p III 

f .11 tl lifiiHiii f 

:.'t U lial arr ih* iiiiiiiiilurHiiiifl of ffliiffli M, fnUftf, iihl 

Willi rtil' I > 
W II.i«v iMimy iT'wIeq nm ti«t|ttti^A In llii> {tfiHlti'-lifm t\f lltA 

I 'iiivi i«fl I'll I 'iiliii * 
ti'i II.<i« iiirMiv viil-ii nil- llit.pto in * jllitii}!, MH'I ^fi'tlk Ml 

ill. f c l|f»l- il ' 
1-T .^ lii.l liir llib fiiciif(fiill"^-q ilf »li» IllUj^y 
>/ \\ li«l 1^ llin iiiilirh lif lliu lit «V Nlffll tiki 1^ itlMN Wltfl ^M 

• •■liiifiiU •! Il I I imr V 
\\ I I IK I i.i I iiiiy llii I i-i 'iiiil* iif linn* 

<MI Wiml Mip lliM |il|f« iir tliw )ir4Mlft <ff fbn 'I'Mifti. Urn |j*| 
ill'' navy, mill fliniy •' 






t«ir Mn ihi MTlh \m i-iM t» bt rotm4« whr n th«t« «• 
•iK.hh{(ttt liiUii«ntl ^rcAi ini-quAlliicH on itiiwuflwt? 
Ml If Ml fv\\\w or tho uuHin vJkm pUrt At two m th« niwiu 
ing, Aiiil )w (lip altDmwo it <Hiulit to Iiummmi lit I«oli- 
don At lifUf-pMt ten In iht •vwiiiig, tn wnAl li>n|{hu«l# 
I* ih«i obac vtn- 1* 
IM Whit b the Lh«ni(i*f of ih« Knttttih i«rritt)rk« in Indki f 
IM VImk |ii?opt« rp ■ H#r ttnin ml tnn KT(siir«t luvitry P 
104 On t)io<Uv« on whioli ih« tttn |ni««oii v^nicAl lit Port 
. .-. : KitftX in J«i)uikti« K •. in I a Us^rr* iif iiurth tetlUidr) 
t_ lu wliiii north Im&iiiik wiU it b^ uiiintrrrU|'UH& drj i* 
IM Whiit A^- tii« (num Kvf vunmtcr hcHl ' 
l^ Wb<i AM thf p^nlo whom tlit Kuropani havt bMn 

Uictl to itml An«l MrU fitr •!»«» f 
107 What Arc Um |mm-u ol ah •rtiHtiRl glubc f 
lOh %Vhn lUMovccid Am«iiiM| luui wh«n f 

109 Whirh art tho AilMic acm ^ 

110 How many Uunuui bcingt «Uf on tht avMngi trttj ml« 

111 How lUAtiy MMt am tl)tra« And point thcnt out oa tkii 

Ill Whirl! if tilt ^if) or uftpfr pATt of iha earth f 
lis IIHw NVAiiy TAritiin an thtrt of th« huiMn aptcioi^ aoA 
^,: kt the pupU put hit dt^r on the niAii utwAniA tb« 

pArt of the worhi uherc ravh vaiH^ty iv«l(li*f« 
114 lUw niwty doKHM «»f wgM ionititutlc can chore b0| Of fR 

what ilcKrec* do ravt atid weit longitude mtet f 
110 WhAt Afv Um oliArAdt«« of the ptAi^ett« aikI nukA Ihtoi 

with the p(*n Y 
114 >VUm Ik tho velAtive aitiUMtionor lira moon wlt«n it la AiU ^ 
117 What ii (he uae of tlir moon F 
lift I low many ctmtineot* are Ukere on the ghdie f 
1 10 Uq^rnt ^'hAttmon*! llnea Ueaenbing tlie n^Ur tyatoio^ 
IsO Mark the elmraetera of Uie ngna of Uia auUuMi and tt- 

poAt the iitAnaA of «t Mnvt^ 
Itl lioiv 4a you piov« thol iho atan Ap|»r«tttly w«m tea 

Aiallowwtr 
Itt Rot iMMj aooM ait A«n In Om aolir lyttemf 



If tlia diftWeiice f t T->>Mi'itNi (mi* 

l'..i Whicli quarUff «fthi «orM«ki[r«iA.|A.|ia4 %iiM ind 

1 ;<{ I low Minx o(Niny« m iWjftt&BttifPd^ li^MlJ* Bql 
InnAt Mid IfeUnd.? , . , = ^: u m 

12n WhcM it the ran fcrtlcalwhoi it li cquilaiiy %M t^ 

in inruriwrtortbtfwM ?...■..>•• .i .w.;.v> 
lit) RflDMt Young'f Unci om oomm^ 

1^2 Wlmt arvthe nsmei oftiM thne «tiit In A ipJK vhSo 

1 33 How much of the hMttni ctm bt Men t$,fmcii,L,t 

135 Onwhkai|ideofth0iiM^jt.t|Mi,nffo|i.4i|(ti0|||i|^ 

oftheiunf 
no Whftt lUf lithttin the hmftm^lMk 4vm,fM4fc 

•tiiir , . , .,, 

137 IJoir ttiany tidei vo Uicre in 24 houra^ act} wlistfrfi^ 

«ions them p 
inn VVhat occttnooi the blue rolmr of tlr h'TftT^n* ' - , , ^jt 
] n:) Wh/ fi mtii at the bead of the auimal crcatiun ? ' j ,^| 

1 40 Point out in the tneii the chief countricn ju £uip|»e* '^ 

riiiimerAtod at 32 1 . ^ 

141 VVhat arc the naniei of the tropk':, anrl how /ar $u Uttf 

1r«'»plran)min(larice from rr.rh oih'T I* 
I V\ Vhnt 19 t]ic Uw «f motien of the planets f , . ,\ 
Li.\ 'J'hc ihaUnw of vrLat I'O.ly nci'mwM an crltp&fj^^ iIm. 

Ml 'When <ii(l thi* JCn^liitli tolumci in-iAmrric-t' (I^lnre 

th^iaficlfcs imlfprtjiUnt? 
1 <.% 1n7p whifti piir]?(ific iji a (Icur-de-lii put on a m^T' 
I J') What ii tho hci«*ht of the highest mouniiuHk.'^n t*ie 

1 1; How far are the TMMiitcri afuiKic/jMa W* fkt TtH^ '.ni' 
mirth-poleeUrf •^*" 
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Wkat tre ill* rmmn «f dfty Mid ntght, and of vlmH 

•nd ■iinimer P 
IflM fti^ ^ dhtantm nf all i)i^ plihftt from tht nb, 
' md Che ^Mriod «if thr ir rr?f >hitioiti ' 
In what iwrti of the world did Captain Conk makt bb 

dSfd^Vcriei, and poiiii thfifi ontnh thv. maf^ f 
N. U. Since thcfo chapten were foinyKMvd, ScjuiriTa 

GnuTinmrnf the Klen>«ntfl of ARtmnomyhM bean 

publiihed, and mcrita die attention of c\ery Stiulsit 

Qkutionton Chup. XV. sri. xvit. xvttu 

Define the varioui tpeeirt of lophittry. 

What parts of a difoouree ara tito axordlum and peiiira- 

don:* 
How many >crU and adtert)t are diere in tht £ngliih 

lanfHiago ? 
What (Sreek \(itjen ttand ftw «, o loii9» o diort, and ph. f 
What were the lint and lacond parti of •iK^'ch uted br 

man? 
What ceremonlee ditthiguiah the Qnj»kfr«? 
What ii become of tin* de»ccnd«nU of Mahomet F 
What is the name of thai virtue which teach«8 bimanily 

to all animali ? and dencribe it. 
NVTigt Ip the moral senie? 

Rrcite CowpeT*t and Barbanld't Unce on the Ddtf • 
Define and give ex:niplet of the Hgum of rhetoric, cnlU 

rd ir'fny And an i//fe*<s 
Wliat ii i\\tJltUitM ucziHenH*^ and the iu^ffUfumtmrA 9d 

hominrm f 
What ie the canlinal rule of poWtentM P 
What is die cuirdinal rule of composition P 
N. U. Tlic same nudior has been ind\iced to editt a to- 

lume of Mfhifh (f JuxH'HiU Utttrt en FamiOm' 

Smbjftt' i hy copying which, he preeumee ytmag P*- 

•ona may soon become expen in the ncaeuai/ alt of 

defiant letter-writing. m*. , 

What ia tht caidiMl rate ibr tfit al t a inimm tf Mppi* 
f 



1 7<) Wliftt U M kyJliti'JMu i* Mid uiva an r^uniiilp 
}71 WlirtI iiii ilir Ut%\ iiKHlt-U of {lurn KttffliaU i 
I'/J Wli4i iir<- U'c* I'lutA wl' |t>imiii>Ar f 
17:1 WliAl it ui!iih/,ii, aiiil wliut i-i nftaintj/f 
\Ji WlmtNrntltn ic^'t't Wvt i'l*j(t:(M i)f );uutiii)a 
rlifiiMif 'f 

) i'fi Wlmt I. Ilir )riif.'.iiiii (illlir ('liiilde lUiii lit 

-VO U'lA mil »i*jiuiiiliun lul^r jilbcq rnuvii^ the 

luiiii Y 
\'J'i iKhTtlii; llii* i-i.iilinni viitiifi. 
I7'( l«lo wtinL » !((• Nin ihr rmti 'iHtiU (liiidMl ] 
17'^ 11<>^ iifitiy Irdcrt mc Lix-ir m (Jict (irrrk < 

1jiii^ii;i!',i.h, mid lidw Uhi-tiy viiwti'Jt ill r^rli 
!ii() l'*iir vr.'i.i iKi fill )*ui|U)fir u i 'M,',iiftgu (Uvivl 

of fc|KI '.'ll J' 

/fil VVIiAi (iiii llir ittriiDt (if |iip;iiTT;iit{ thu [ 

hftl i« lliO ililli iflitn liplwrrii n)fiC4 ivitJK Pi 
nri'hc'i.i-ivply mid 1 xlriihii-rjy ? 
111:1 Wlirtn iit tlin liikUiry ol' .lti.i.« ( 'li> «t tu )» f 
IU4 (fivr NoiiMi iitftiiiiilia ('t'tlio |iitf»cui UM vi 

liicrnj-lypliiit. 
1115 l\i|iyc)ii: iit(irf-rk If (Iitm (In- (i.tiiicaof llir Ci 
IIMI Wimt uri* Ilir inntnii nl' iiiijiiiiviii}^ iii iiiiji|)u 

I f 1*7 l\1 kki* I tie I'VfHl ami mimll (Itiili iliniHi tfarn 
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^ What ii the ui o of cxiitcnce ? 

Wliat ii A s^'lld^^iKm, nnd irli.if an argument f 

What arc tlic llirce niKs of ilclivcry r 
I What ^s tlip ch'ict nilc ft)T writing wtll ? 
> 'IVw)srril)i thr nilri for dunking ably nnA conrfclly. 
AVlio iii>vnt( d the letters, and what ii their uio ' 

Quesiions on Chap, xix. and XT. 

i)l Knw many ficnerd aTid r/aixfi nf plants are tlicro P 

,02 Wiiat vcKi:tul)lci arr of tlir |p:oatcit uio tii man, and 

what d» they jm^ihire ? 
!03 ^Miat arr the cIh^m'i which have tlie itacncaa and piitHi 

on (liiU'rrnt f lowers or plants, and huw are thov fructi- 

liid? 

204 What 8urt of air or gni do vcftotablcf {;encTate? and 

transcril)o wliat nhiti^i to thii Ruhjoi'L 

205 What portion of nature has the •cnitcot feelhfft and 

wJmt ii fiTling ? 
20^ AVluit iniirtn create i^laiul« adapted foT tho liabitation of 

mtn ? 
207 Dweribe the combfl of a bre-hivc. 
5!08 How inany mvitieg are there in the heart, what are they 

ealleil, and how many tiuum do they a(*.t in a niinutu.'^ 
SOD I Tow many sensrH huvc perfect :::<iii):ilf, and describe 

them in proM; nnd vrrse ? 
210 Whnt nvr Uie u»e of bnncM, and liow many arc there in 

the human body ? 
21 L What parU of the body mn be traced ta grass or ?«- 

getables P 
212 Wh.'it ix tlie ccsfntl.d use of the dltlVrent parts of Uic ani- 
mal frnme ? 
915 ]{rpeat(lie Hryrnin on nnimalrubr. 
214 1 1 ow da in^eets rcispire ? 
316 Wliat hikerl 14 supposed to occ^ihiou whitlows? 
210 Whnt are the principiJ distinftions of shells i 

217 Do not iwnue |>Iants exhibit sigos of irritability ? 

218 WiMit HTu tlio olsmoAtary pans or subaCana-s of tege 

UbksP 
'J]9 WhiU arc the means used by u:iturtf to scaltctthc seoc' 
of vc^rtabUs' 



.. — "T. 



1 «i !"', "■'",""„. ' "•■'," 

»wi . ■■ ■;■ ■„, 

* ^V •"■ ' '.''.*''. "'-••"''* 

w" '-,;,..„ ,. -- • ^ 

•* "af '"''t " 7.1'- "-'J 'St ." W 

m»i«'"';, •,;:;„■«..-'•••'' 

V:»T:, ':■■■';' ;■': .^»f'- 



VMI^VMUL ritXUSPtOB- M0 

^J^ iMHtf'nii ^ ■--■■' - . ■ ■ • ■■ 

81 WW»AJihtftJ|iiin»ilnr>t»«iiindR)Mdf ' 

to IWt ll> >A»i>H.r, til. •Ilk, iMHlpg,tad.W«tti|lf 

■H'WItHliUw Htn bMrlHM m1 dip «< itiU itm tf Ml 

lI'VIHIviiMlii *> liiii'rtunf 
Uf ^hU il Ui|«uH>l W W lUn HUH a( MrUiawbi 
^ Wt4»k »t <T< vlikt vul<,'.....K>. II. t'.>i.<.,..f 
tW Whki I* inMhl l>v * mU 111 rl»iiilii<r'F 
MS WliM »M llM lAiiwiiU or aU IiihIIn, DNPtdlag tu *■ 

nifilwMl 
1^ WItti la ilw iilMlH<dHli|i uul wh*l Dti aMid«ni|t tt 

&\ WlM !• iti4i wilt *liifli a 
M 



I M'hkl MI}|« tubU^Ii^i tH>UOl)J^ Mill li.>q iiiuctiliiltHn 

iirii, ih iui)|itn(<7iii»ii<tplii>tli!iilf f 

* lluir M* luklMi VHtKI itmuMt f 

Willi li th» nwii II' Iti> »')>>. w>^ I" rlvlil"* I'll alwtf 



ii' lli» mM WW. _ . 

IIIK'IIUtlMuti'' ' ' 



Wlwi li u iii.< .aihlvn «J|J. iliiia, Md Auldi Mlhl r 



i«l)M*tfn>i|tMI*«l 
no WliM t< tlM( HM nllloll blNMIItkfl IUftl>Ul«t IIA, Hri 
111 •Iwl (11 111"! Ai Lin It II (IIHiUMrj,^ 

■|ti 'IfVhM ta lb* uw aT rii* li»ti>|tti«>7lln>tM'«hlttiliinMlt 
1 . , mtiiHi niuiiJili>iliiMd»u»Mlu|Miuii>iaur 
At M'Um ii 11I0I.M bv JbfliM "»"i' 

tn Wtini il"f> n*i<>i Iwwiiif ahvii kl liw t<i«u iliivlni •! 
9ft Wtwi II tuuiblnnl nllh limit okltii [«It>J rlidjlwii*? 






:■!■ ■ - Id' m\A fttoltt. 

101 » l<t| im-h. .r. Uii'lf III uTM iK* MRuMI 

hihI i^iiUf. .... r«iii..i r 

tn Irrml li IUMI.I lif ii);umii>li anil Hl<al H^ 

'in Whii 1) a<»t tliMiiirtl •atntvblrh K«««d| 

IJiiM mil' ttwiu r ^ 

H4 JliiK It i'i» .Wilf OnM ♦.mtinrf « 



inn W|,>i 14 •n't.t'ii'. ii,LMii,<u"r «""i dnt 

»(I7 Wl,*l !.llLr.>„|..Hr(n ."•llHij.wttMP ■• 

inn II,.. ,(.. r|"...> •diit ft..i"BrT ' 



l>i \vii.iw-iiii'».«'jr.tU1iM» •* 

lU llw liih* niMiHIOMVrnMiTllIilbiiAarili 

m VtiMt in Hi* |i>IiiH]<*I tKhwoMi xf Kiim|W 

H^M^iinl t1i..lr f1l1^IN**ll f * 

IM lUuHi Tliiniit-m't llni't n» MitFuiirtlM*. 
nn WW «»'l» ni<i*rl>l>'if »n ■('t1n<||*t'iAti« 
VIW W|.<„ It |l»t lltol iitvn ll't InMnHW .-f («M 






9i\ 







3;)2 QUBITIOVt TO THE 

w m - • . 

pupil of the m, uid mtm eh* iHMiii VlF^hf rctirj, 

:'.i:. What ii Uie birgfl gliw of a nhiiiipt fdM 1^'- '' ^^ 
;i:/V ii.i nMT-tiglitod imtnm rMiulta muftm m tm^M^u 

irjn What if tlie di^iulUne hiiiiifmv-«f Um cfi ^ '' "- 
rtvn What la ttfnc^m f • <;i 

I.'MI 1 1 aw do we MCarUia tlie WMidnlkll ftloollf «f Ikliif 

:m If it«|Ml CO i^ A M 6, ■M 0M4, wiMtlillta falMtf 

^^ U « if equal U) 7t 6 to 0, and c to It, itel !• tha raliN 

«fta^««^tft9 
.l.")! Krad A6^i*-Mf^ !«»%/•«. 
39A How If a dinrtNi MfMHad, aa4 ^f« m •MMnfflb ■ '' 
AS0 What iiM Kaa bam made of hydrOMi ^^m f 
337 WUt b tha cauNof tha igiite AOHMt wvU-o'-Oc- 

wiajk 

:{:m iMamwiMvrfUlfWNiithadoiidtf 
3:i:i Whbt if tha ranaa of hall } 

340 lliiw flul doflfl tha wind blow In a fturm ? 

341 What da|{rtse of Uie thtrniomtMr it oall^d iha ftccrii^ 

pifinc ^ 
312 A\'hui is tlie annual avuHga daptb of mill in timu nri- 

t.iill ^ 
X45 What liflcomeaorihowater afler flfklla/Wim HiocVxidif 
314 WliAt arr ttiis btiKeft inimUui in C^iaat Hritaln f 
31A Wliiit iln^rctt of heal will Wailfwood*a P^imMfrr nica- 

•II re* ? 
n4'> Whar are the diiiUncI purpufc* of barouialOfff oud !W- 

iiioinptfrf } 
:t47 M aka a dnwinf; of a iel«graph. 
.14)1 What art* tJia rclaiiva pnipfrticf of wbilo and Matk > 
n4!l Ih-iH'ttl ltliii*kmort*ii linra on tlia prifmaUocrtlourM, arnl 

limw in larK« tluj ««p«riiiicnC of tlio prifiu, C4iluun:.,{ 

ilir (livition*. 
!\.')0 Wlint woul'l Uife roafafjiifiiea he if thrre waa no litfhc f 
l\ji flow imich largar will a luaa afpMraitvo yard* dU« 

laiiM than at tareniy f 
:M'1 What if a (valilaan (clearopa } 
363 (laiiwu fyadada- gl imi in , ul diSoront coATtiUlM, ai unf 



VHirXMAL PRSCXPTOR. 35$ 

WWlli«tSmwl 

' InoklpeopkvdothertTf ooiiveigttoo^«lDoftMrf 

I WlMt if the cciM of ninbowi P 

I At what hei^t if the atmoiphtrio aiitaflt fBtn^ to 

««6fcfemTf #riiifbir 
I What depth of water eraporatee or Mceadi m n^au 



ftwB walflr Mr aoBmiy and what from hadf 
Bow many folid mflef of water ML par umam am the 
^ huid only f 
! Repeat Thomson'f linei on tho origin of opringb - 
. IVhatif theprindpolcaofaoftflneftrialbfatP 
. Whi«BBig|itbodRetedhyhi|^«if(dUecoodiieCorfr 

• In what parte of the wodd do the windi Uow alwaji in 

Ahefamedlrfction? 
i what if thunder P 
What if the differenea betwem the tnrtgi ItfDpocatm of 

Qreat Britain and of the equator? 
1 What are the preraiUnff win« in Gnat Biitain P 
> Wfaui^thedaftnnoehetwoA the aferage depth of atn 

in Gicat Britain and between the tropieiP 
< Wbat ii the piupoee ef on air-ponp I 
Diieect with a pair of pointed feiffari Aibeep*fl aja^ 
Datof die igaia ai m rainbow) and the progiefi of the 

imyet ee et page 309* on a eoale two or thioitiiBef the 

fiae,eolounn g theiiyf aadeirdee> 

• Why ai« there three leneee in the egrt-pieee of • telea- 

ecfor 
r What if the magniiying power of ttfleeeopoi of whidi 
the ibcal diftaaoe of die oh|eet-gloH ie thioo fMk» tad 
of the eye-giafa a quarter ofan ineh P 
Whatif toopoipofoof t coneavo lene^ 



Chaptera xxvxn. and 

i What an iho Mriil vibmtieiif Oho thai piodniiaonndr 

How rapid are the Tibtaikma of eeuidP 
I Whatif the relatifonlofiiporio«Bd«d]|^t 



noi i^ilMfitffin th Tff M 






:' / rr..« )., »l.f ffr'.fi-rr; f.DriAffU* <Uflt)Wlll)r fM9i4f 

ffn rftHpfPt «4«, 

: «) ^'hf th H'- vr/mi't fifty f.f tU- w^^k tnlM '/'ipH^, ««MI 
Kf ♦!.• Il'.r#.«<i* ^/'f ^^f , *»m1 wh|r Iff fhf •HtrrfHl ttmnth 

::<■• I •rri tiro 'Ut*- of »).* fUntli »f li'ttUmfl III. ir((4« « |fiiJ 

• fMiihU 

■'.'if. vv/.'i* iiri<r* »l*ft fMrri«« f»f »h» Puir Ifr^M ^t'trtllr^ViM IP* 

■'/ '^'lifi « «iri«H|t.i'«'<1 I »i<f.»M 7 
^'t'^ ^V;... ff f*. til*. grt-H* f IfMvfif f*M ''••'l»i|5*»W»*4 Jlri 0»»ti^|» 

4'!^ ivi,,, *,..ri till, fi.nftii^mitf ^Um fi,ttf itr^nt m» n***!'}*^ ' 
41 I., ^\..it p»...-K» »i,„^ ,1'»^« III* *i«fOt ffrNirn %«»f* » f** 

• ■■MiP |i'.ifr» .ff rfA /r»l»J# ?h r«'4i|»fri|E f'«»H «Sf •«»w ♦ 



1 



(rtctawi M t yttf ) imW w tfNt MWBttr of 43PI, «f 
biing Ito voekiNUng ni4 timt «|ud ? 
l-^WhU mottidi k uaid aft« «Anio, and what iij aAw 

r What Uiijr of tli« week nniwrif t» J«rl#, S(4i9^ $ni fl- 

I What (h iu«iuit bx 1iA|hvnr P 

( How oftrii imm a InitKyvnr tw ^mtftnt to allow (br thp 

1 1 niltiutM 3 Mi'omli'g^ilncd #f«(y ytar 1^ taking ' 
* lia|i«ji|c«r %nrf Amit y«art f 
) Makt* w<m1ii Au ihr dntf^of ttir «tf«tmotlnnof CaiUMt^;*, 
I I and ihf dttfi>Hl nf U\o HiMnU»h Arumila. 
, la hUtnry la Uc it^lird tt^Mti P 
t WhHt WM lltrt nri|tin <if ('iu|tiiiHi f 
i Whatwnrv Uio autiiont n-iiuotof Italy, Fianc^ tht Nf- 

thnlntuU. nml S)>nin I* 
' Whtti wtiv the Mi«)<)riu nmnri of «\ffiin|Hit!iutia, Tliiilri 

IVlhia. NuuiUUrw J'jHruti ai^ l«atiiiiik 
* AVlmt hdvc Ixtn thi« ^irst cYi*iU«iu Kn^jlwh hittmy f 
! WltM wara iU« griHii cYvttti nf UrcdaB ai\tl HoMan l>it« 

K. U.v^Tof tlif> aocuratp itutlyuf lli"t«)r;^« Uia Sfcxid. v-t 
■lumltl K(i tttrotwlt «<»luiiiktu*a OratunMir^ nMulini^. at 
thtaania \iiw% his Aiu-ivni aiul Moil^v Jltiluiiri). 

On Chuplfi'k xtxt. vtxtt. i»mf;fixiii. 

t^^lch were (Itr utiprHor |(<»4rt Ih tlio C}rc<:laii 1lnyl)ial(»j(}*f 
Who w«M Uia KaiBi, thd I'uriMt antt the Oracoa P 
AV)io wan Niniia, anv( wlio ^m OCmi or WoU^iti^ 
Mliat ii Uiv (Ktiikt or night tit a iH^i'vpNtivo lUawing? 
W^t^haya Iktii th« groataehuuli uf paiiidtw^ 
Of ¥;liat aohuola wvro llombrauvUi hdytmUl*! Kobti^s 

aaditaplMMW 
Draw tboaa hi'raUic diarartpm which tlgnity tlia Mcand 
, mni tha fliUt ■out aiul tti« aiaUi aoiu 
Jh coata of arnia, wn»t ifi^\\t)/ tluia ( what Unoi ftom lop 
.ID .l^tiwai MiU what afo U\a iiiaa point* of au <a»u* 

, )(V)iM vai.t)MorUintiid'r^QHM<:of«i^^ 
V%al.tf«.tKa dMibatita cihitractaii of lUa htUkminti^ 
pm iA tailoif hoyata a^K (WaiU? 



430 Wliu <n)n> MorphrvM. .Iiiplor, lUrrhut, dim 

MloiH, WBiui* #n ClKcfan Avinltli . r 

431 \VlKiHcc«tliflCt>M'pct)iHu«««f lh«ISntaa,ll 

4M r)r wImI *i4iin.1> »i>i.> tliw nuiioui ]<tltiMM, 1' 
QvH«k>, I'-lwiilt, lInlMii, ()iiilMlxui]U(ti. It 
■lid Iiv'tihnn I 

«34 Wtuit lie iMiti Mill tiwlr rKia»t« ilirnlAr ia (h* i 

•fgoaUsfMnif . ■ ^^ -'■ <. rsl 

4M Vta wu iht tod of tMhk, >1m <f di^MMM 

Md vbo «M dM htlMT of lb* NIm UwM r 
437 ^n« <H il« pid W A* avMomkfflM If M& • 
dw<f wWUnhwdoriMUtTr , 

«W ■ytftiwfcaHfcmtfihttliWMiiij'WMaj 
4I» VtMCtoNtV, Iwl tMvtMM AMoWurT 
44ft IVhM iMMH>d*tfh'* bMd «• w hMttaMnir'^ 
441 Under whM dwiM wm ikt Egjvte iMM) 
■ atffit ■;■; 



44t WkO MM Ik* dNMllt pMli if OlfM Mi Ml 

4M WbolwM bMB ih* PMt* flfltdr Md FHoMt 
449 WInUNbM* th*KnowpMM«riiM«#i« 
vhD thBanM atuhetaMtdiD* W BariMtif" ' 
4a WlMM<>(fa•U■>ttn■•(B1WBudlbtfndr 
44a WhuItlMi>b)c*(ni> MMglMumwnb. '' 
44* Wte ^tlM eSkt W tha MMxri rM*, ta«ilMi 

MiMM? ' * 

4W Wlw 1* tb« onw «r dut 
«v«r7 third ijiUifal* } 



av«n third nlkfal* } and ■!«■ ta n 
ChHarf(lMNMitiM«f£^A«Ndl .... 
WhoMtaOMbM uutbiloB oTIlgBMhlMt 



7 UKXVtftSAl. PftSCBfTOK. 

' tn vluUl^flf wriUsf «M TMm, UA^ MmI^k 
' What witte havt we in Eof^aad to proBMlilHnu^ 
'Who hate bftnlihe <MrfhimrhM mi Maum wriaci 



\\'liit are tk« JMUQW of the chitf epic pDMH ? 

Who KavtUwite chief pooli of Inl^, f^MM. ttd 

,*j!l>^ySrt a e n wfM ftt of Mitttturt have ChnvdhOU Os- 
rendfO^ Cunningham, Young, Comper^ Wmis, Pa- 
.kji MK and Bovke, heon doo^jr flliilinri^iil r 
iVhiic b the object of literary eocktico.* 
. VThM imihechitf diTiaonaorpociioBlaMipntt 



. J|ix>w inai\]r hoya and girb aie then in IStiifmi ano 
Walai haftveHi € aa4 14 jrean af ago. anpp«nf rtic^ 
finm ona-eUth of tba vhola popvlasioA,. and are ia 
cmud nuinban^ 

Ma&e a drawing on a laxfie Kala of the aaeti of a fcr*!* 
firation« aud write thor namea agamst die arrerx 

.«M3iGiiha ^Maoaond avdataf aadi daai of anuaaiad s^ 
, . . tun. 

Kxtract and cast up Hnto one total the pnfwilatiMi of al 

. Ahftoooatnei itfthe «atld« and idd ana huodrefi aA 

liuni tor thaunarrangedor undaiKd paxo. ckie9,T u 

• V^kftiaa. AOMiioa, Wett ladleitaBA Sondi Seas — 7V 

fal 704 MVHt'Ot. 

AVhat piO|Mttti«ft M «ke Eagliih jwdaf the dkiuiee fsum 

the aauaier to the iweth pole f 
,W4Mi.vai Anericn dteomad. hf 

were the coiiarauences of the diicoteii ' 
.lyhainatioD aioi^ JdlKnf and ctfiatlnipg 

and|infiw niajiiahlei art fiwrit? 
Whataiatha diRi a ntd< a cri|a i M iaaf pwywyiniEaf. 

.iimiAf ^: .. 

How i$ thiaad pnpaxed kt the wcanr ? -^ 



• • 



4;o \i'lMtM«^«iu«i«rfiU«^wl4tihtioiiii9«if, Unlit f i« 
47 1 YVIui mil ttu fh« uiint wf. Um MiUr igrfettiii iha.«tNbi • 

«i(UU uf Mih Of lUv |>Utl«t«t M>4 UMfM ihlHb 

47 J NVrlto uiit UMtiy ihtf diKrartAn tr liiMviliylilrf vhlck 
feUiid Air Ui« pUiwU Mid Um 9lkw af tb« stdlMi ;• f 

^V.f lit) IV iiiiuiv iUiirMi b ii Attfii Um MM-«Nlift «Mi HI* 
irii|iiii orennniir f 

4;4 'I'ii4«ur» un U)0 i'#lMU«a iik»>Mi Utofl npiiNii/bf J^ 
llifet klU>v uf tlir Cirmk aliilialMl, wHtHIMIi UmIm 

um (4' Ui« ■iDiai ^eium, Mtt oiOi tktm ^w^kimAm^ 

furwtrd^ 
47*^ Ti«»K.riW A drKiiuiiun ««f Um MiinMl vlikh It iil4kt 

litfiul of fhd mulliiii^ 
47(i U liM •(» Um |iiiuci)iiil lirtHNli v(qm» imlvhiMf 
477 Arci wlinit, iNitnUM^i, «riirnii «pidci«, «iid hlllkr 

imtivvft of Urml llriuiu ^ 
47fl W^liat ik cftMtcil b/ lifting u|^ Um ImimIU of • MHipi«l 

wUi by ituJliiig it ouwia ii||»Ui?^rrMMwlMM» 

47U How inMj dtoroM U it frtim Ui* PltUto fa iW Miil 
Orioii, aiid Im»w fiir /^<mi» Um bdt uf OiiM !• Ibi 

1101 Ui |Mil« Ainr ^ 
41:0 I f Um )iu|iU liM IcATii^ to ilrAW, Iri him cofjr mm a/ Um 

<iiU per d»y, at |N41m UU, 1U3, 194, MM& IXA, mmI 

wriln nut (Mr tUwuiuurM. 
4ni Wlmt M* Uiu muibutM of lltMl f — Tramvitj^ and !•• 

4ri'j \Vti«i ij lit* niMftl utiMn f 

4ii:i Whut U tlfiMM by Um iimiOttiUmi nf Ki^Unrf t^ >iM» 

4(1 i I )(Mi:rib» Um Kr^djiUitiM of MtiiiuiMd iMiMNb«<fl'j 

4ll^ Whut mr 1I10 miii|>tMtriil jmiU uf iilr MHI WMff f 
4n(l |)r«iv tlir i«|Mc«iiiMiuiii iif Ui» |»JjiiMl A«tuii|. 
411; WliHt dill .1uiiu» i'lMnAi Ul'm AiiUm 1'4I||U|Ii?»-Tii 

irll>« mul rrjUMl. 
4Mil WImi Mr* Um «tUAii(ifiC«« ol' MH^iity ^ 
4IIU WlmticUm |{cii«nU iiil« i|i tf||«i«& |i> Al|9 wtalkJi flf 

tiupt/ 
4U(I Iliiw iiwiiy iMiUi liM A iiiAii, mihI Imiw iiiMy iftciM if 

lUVKU tacUMTll? 



tjyiriRtAL PftSCSFTOR. 85S 

•MP Hflmk iM At irteiettUei of At mMit nhit l» 

'll6#^cMi ytkt dttfitfnttnrtd At mttHm of t nt moon f 
Itoir AMiif ooMii tad oonAitiiti trt Aere, md vhm 

•It thdr ntmcif 
•'^9nm' itlMtaiiA Mr fttt towiidf' Ae eentrt of At 

<1rail fotnw tobt At proper i>b]ect of T«gctddtf?—Bt- 

pt»t. 
*wwil tr AtdtftaitetinoUletof AtsretlcttidiBlvtit 

H<iv tvtmDon tldt to tell where Acy ort-liy Ae oto- 
)'^lMbo«etr . ■ r 

Dflicribe Ae different ipcdee of lophiitlc^I •rgomonta P 
*Mwwtavay Madt of Atui tre Aero P 
mtleM are Ae VTeti Indieif and what tre A^ f 

What are Ae namei of Ae great riven in At^ ? and 
' point ^OiWtoeli of Aem as ait laid down on the niNp. 
-'WiMl Ikmillar object ii tho motion dP Ae eaith like f 

Draw Ae phuet of Ae muoD when the ii on either tide 
• of Ae taiA, and hi the midway ^between her conjnnt- 

' tioR wiA) and oppoehion to Ac tiin. 

How much of the earA doee Ae tun illitmttie* at one 
■-thnrf * * 

What wiU ehildren learn from riewing Iniectt Aroug)) a 

microecope f and repeat any a pprop ri ate Hnet, 
iWMi reNgimiN aeett are thoee that deny At amhorhy.Sf 

biihopt, and nnnch extemporaneously f 
•Uk ^hafparti of the world wn Ae'iMhabhaaU of p^rhr, 
and in what of gignntic itature, and what are Aeir 
jpnipDraDiis T 

WhtM afb ttMrlargeit lakee to Ae world^ and ii A«rt 

1 -ai^'Aiifg VemarkaMtiitit t9icm ? * 

Write out rauPf oration before Af^tfppa (Act!, chim. 
xxiT.) and dlMbig«Nh Ita rhetdtl(ni pane by pUoRg 
-'"*AdM4iaAebb<AireeiM!h. ^ ' -'' 

Cony out the lonff of Mosea, CxdUua itff, apd dja- 
H^MlMt' }tfirkm Atft^uitt 6r tlMfit aT' Vou pfO« 



finf) guMtiOMi TO TM 

Ati T wti»i ni» UM» fl»i« ftilw ftf i WM > i itai f 

Ml fi n'tiM MP III* tttmnt ttf «M«Uiiim mmMhp f 

ftU ^Vlii4M«Mi«to<#«i4llMMr4igiiMMili»Ji»M|iMf 
it 4 WtiAi «rp di* n«tiiu at kiiU r 

ftIA ( !«*T.aiiu« ill* MiriM (*f UiMiiKiM M Mi^i IV** i !• 7. 
II, II. ftn4 10. Nh#v »£<» ili#i iIm t ( t » i ^rt^ HtKm 
1 Mi4 II mAAmA M|{Mtuir, »»# #i|iiU £• Ai pfulwi il 
ili# i«Miiiti*ta t4i99¥^»mAU^ iHUi I ft<i4 01 

fel7 Wlw. tiM ilwi|ifiwfi# fyf Mfi1«irifH4 WiftifeUi Ift C«jiM 
Mi»f llkk tef«i«hMk r*r lU tUfir l44i« Wm PIMM M IMII r 

111 n Wtu.1 »ff» Uin atili|(MlMii« bf RMn ia M^tMjr f 

ftlU W)»jili*lk |iiily^*M^ 

lifeii iiifw MMh> iiiluiiltaAi* ikf Mildly 414 lib* Imi ttupum 

HJl AUIttfMl ■« AfffiMlil lif MlfflM M lll#f Miil tft UfW^ 

unit tuk lti»]r iili» ftti«itili:«lly N>fi9i4»m I ftb* W MMi 

Ti.'S Ti-ti • Itit. iii«|i iif itie W'lilil «tti itiiii pAj'Pi'. I>f miyy l| m 

lii.a(t)r •• ^i(i««}Mo, M 41 l-ffttdiil t*«:«ltNI ltl Imiiig ^rfMl 

III |{«>t2t*iiti|r 
•% ^1 I)t« ilbie iliA kitJi tuintut^tUiif Httil ftfli ttfifina | mul 4v«* 

ilic «>f{||4, (ti« tviMiii, Ihc •.Ii^jtmIU. •ml liMllf^rif, fi#«« 

al fin^n aiH). 
nji \VtikiH4i dunk aiidht. nil. fihr) tri4{|ifi mUUmf f 
•*« .'•'• IXtl^nj 1U41 (iiio liiu 1111111191 •»•#•# ill tHI* HfMl |if«^ 
t.V] ||li«r A^* |iUlit« tidtliUtfjl f 
n 'y Ilti* «!• ahiiMi«U%i(niiUliiut ^ 

'I, It 'I'lw aM««ri:.f« III llm Iwfe Mttf-iiAluf i|iiC4liM« 

Miiihl ti» I «ii<iliilii 1I, Uml lio fiiil rtlWI |4itit|il».fii 
: ! I...* it ii ||i«l lliB jHiiiKiiillitilAt »|iy« nf Mhi min i|n Ml 

•'.ijj.itrfe Itifc feiMiw im |itp l4i)i« ut iii* l(M*M#iMiM w^f 

thi: M|ll<ll«*f f • 

•*' : ) \Vtial friirl lIcfeMltf* «|i •»"« iir'llf Ijf ll|p fMl4yilfta# */^ 

nfiil llljflil. Mill I'f iliu ••i<M!>:i< ;* 
f- '■ V| w tiy pi|irtli.iMif Tti ll|P ciiii.lf< t>|fi^n M llfafi^ 14 

<ii> -.mtji I r fiiitwiikill lii«| 4I di/Tf-l ltl *->tMft||ii 



UtflYfiBSAL PRKCEFTOB. d()l 



iSU GiM iMDa InatanfiM of the iubdivlai6a of bhour, ■ luiil 

eftLe utility of it. 
'3f TraiiMribe • detcription of the ship, ita apjMiretttt, AJt. 
93 Who* if the f^ndaoietital princij^e of Uie mecliaidcal 

jpowert? 
34 '\^'net i^ the fVindamental principle of trade ? 
>35 What \9 the easential difference between yegetablcs and 

iflnioaals ? 

36 When it war necesiary ? 

37 What wai tlie origin of architecture ? 

^ Name the diflfcrent apecics of grain and graiaet culti- 
Tated 1^ English fiumers, anu mention the uae of in- 
cloiurea. 

90 What waa the origin of money ? 

40 Enumerate the various ranks of peers, of the church, of 

the law, and of the army and navy . 

41 What in general remains when any part of the ur is de- 

prived of its oxygen ? 
49 On what principle is trigonometry founded ? 

43 Wliat are the three principal contrivai\ccs by which va- 

ried melody is given to sound } 

44 Oq^ die map of the world, and substitute the ancient 

names in 653 for tlio modern ones now iu the map a* 

hx as given. 
4fr Write out the names of the iMdnters of the fpreat schools 

in parallel columns, witn heads distingul^hiug the 

aduwls. 
46 Write out the illustrious names in history, under the 

heads of their respective countries 

17 Write out, under the heads of their respective countries, 

^c names of creat authors, poets, &c. ; distinguishing 
by subheads mAx walks in Uterature, when so distin* 
giiished in the work. 

18 How long was it from the building of Bnrae to tlie 

death of Csnar, and fVom the batue of Alaratlion tv 
the batde of Marengo P 

19 If a string is 120 parts, and its octave CO, with the in- 

tofnediatt parts of lengths as indicated in 621, iir<d 
632, what will be the length of an octave higgler than 
thai vf 00, and of iu intcrmedbte notes ? 
^0 lUad a a^ -f-jr"— t)w=t H-^'— v^a. 



M^ How dBM ih» wMMiitmkHi of Jfaiibma w wjftWwij i n* 

"^ w§^T w^^ vp^vw ^ 

bt'i 1 i Uuitr«t«» the lonua ustn) Li olifinkiU |mv9M««i, 

m; J ISu Mnui) amiUI piepM of iMpor in mmlMi by 9kmMf 

oti 4 llitw u^ny kiiuU tif Hrg\imunt« m« ther« } 

iui? Wlmi U the |mMv«i uf tiUtivg 4 bulKn^ F 

o(t'i \> hnt Hre the w|uer«l w^tertt anil haw m^ UmI» IMi 

Mi*.«rUdne(l f 
aril) I K si(ihv *\\\m of the oh»f«pt«)?iatti4 of «nh))ii)oiil#. 
i^;o I )^ki-TilH) th«t AuuuiU whtuh U not kUW Imi wuliiiiM 

by twing e\it to yiwti^ 
«i7l Shv«v iho vibrAtituM uf &uun<l by etperiuAtnl, 
ft; J NVhut tuMutiTMie vibcntei iu iKe throM in 

t>;n ^Vht)H waitho stylv »hereil| imd how HMm 4m h«l 

^74 \S hich nuaulta hnvo immhefi m their tUrftiUrtit, 
the H<Hi«> wio^a^ «iveM» «mI wlUfh « 



UNirnsAt pitxoxFTOK. S88 

8 Rmt In OiffM cdhimnf Hit Eng^di lUyi of ^t WMk 

tMir dfriTitlon, mmI the Eoiutn nmncf. 
S Undor what hmdm wm Jupiter knowu to difl^rmt on* 

I How naony Undi of molhomiitloia leieneM mo Umo ? 
B Whut wtti QocMkm, and what wOl doitroy poUii^ f 

9 Moko mleroMopo without i^mi. 

Vniolore iho waam ond puvpoMo of tho viurioiii lnaU\u 

mmt» Ibr obiervlng vomtioni in t}io wooiher f 

1 DiMribe tht oouMt of windi, clouds, hoU, nOni mow, 

•nddtw. 
I Whot^MiMho^ 
I Wh»t*do botinliu oOl fruit, and what ii the object of 

fhiitr 
I BMnibo tile moel populoui nation of Asia. 
I Shew by exneriment the cauiei of tho difbroni lengths 

of day ana night. 
S How ia the diitan<vi of the tnn, moon, and ^ilane** ^'aI- 

colated? 

7 What It the angle of the nUme of the eartli'a equator to 

tho pUno of Sie eUiptio r 

8 How many tradoi are requialte to build and Aimiih a 

houieF 
I DetcHbe the moon. 
i^ Deeeribe the fixed itara. 
1 Deeoribe the lun. 
I Deicrlbe the earth. 
S Draw a lokr •yttem extending to Saturn in lueh pto« 

portion, that the diatance of Mercury be taken at naif 

an inch. 
4 If a umn haa robbed me un tike higbway* how am I to 

proceed againat him by the lawa of i*4UglauU f 
a How many difi^rent moaaurea of venitication are there f 

8 Wbioh ia the largeat, Die lUe or the miw gallon, and how 

many cubic inuhea are there in a pint of each i and if 
a pint weigh a pound, liuw U4uch doca a hi»gahead of 
each weigh F 

9 VFhaliithe numerical value of 

7«^i.«.ea4-olo.^#l • being aqual to 8 h 
to 18| f toOl and 4 to 10, 



n '1.. ii.i ..'^..i ■. 

9 IJ«|Hk|>Jlil.,M,<H„!.. 

> nf/W-kBd* nT immiiuilnt Hit U 



li l|<|»'*M i» Im litiiliMi, (ha H«rt vf l^nMMk •> 
'>l.'«< 1ll<>i,r, mill ill* I'liv iiT Qidhi III 8nu«ilMi,>aiil 

-'loi I.'.- III. .iim'Wi-x r 

00.1 >i„. rA«a inint I4nD»Aii> h* pU»4 on Rnnv^M W 
••'■kt « >tnnl ]l|kn# or • CMmlmMn t 

f»''! NuniiWttVIUlUllMIIBI 

It mu ihi iirtiht uTil 



iCTol ptMfft. In tin ^Uli 1^ Ih* 
' iTUlMpHftH 



It M*l>ni i) ((k n 



I'iiiimil ilwortiliiiof inttmnttai 

oir tlUMf piknpli, dricnMi, M«MI| Mi « 
irpnwntnl )n tht {''*'* ' 



.1. IVI'dflwai, PHniw, 



AIIItX>IOXt>'l.13<r 

(y tmprmni t'.lfnirnOin/ H-Mt, trhichmali ht Kad 
^^ ■^aHSw>h^it,lni*MtfroHai{tUtiI.' 

^ The SCHntlLMASTRR"? RIlOISTriR of l)ia(|«ad 
and titi] diilduct of hh tnrral [iiljilU rm hitir a ytw ; 
aiipllMblf tn «tu^y will miiHuct In Uuyt' Schouls, Jh 
Mk Ror. D»ia BUr. Nw ii. 
ThcOOVKTlNFflH' imorSTRH of lli^ jpwl •ml 

■5«»'ito».Bi»HBWf.''w.'"'' """"' ' 

PKLHAM'S LONDON PRIUER ; or, FiutBook 
'ferCMtLDKU »t th» M^ltM( «• j »itr»inf hi m IMNm 
duolion to Mavoh'i and othtrsulbh Spr)Hii|r Book*. 
•Ill) «f, «hhth*CMttacHMda»irC4TicHiiMi,.li. 
htlf-tmini). 

PBLRAM^ PAKKKTi waA TTTTOH'i riRSt 
CATECHISM of iIm D«wnln|t of JUtwtIs Know- 
ledjn! with K CtcKi-hM uuT morMbU Ktnit, liy 
wSloi Chlliltm may Inm to tell tha Hour. It. 

A PRACTICAL ORAHMAR oF tha BNUUSH 
XANOtTAfifi, aocompinUd by numiioui GxrrcitoN 
en th* Accldnict and Rukt of Svntax ; with a ScHm 
«( rpur Uundnd Qumtloni, tanding to perliKt tha Pth 
pQ m tJtn part ; atiil aittamad the tMit Sohool Gtani- 
mt otant. Br th« Rav. Da*M Blair. Si. ftl. 

SteELKMBNTSafBMGLMH composition; 
•nrvtng M ^n my Gutda to tha Praetloa tt WrtHng th> 
VmIIA Languaga with pncllhm UkI tteganca. B; D. 
Imnr, ll.b. ta. 0il> 

FIVB HUNDRRD QOBSTtONS and RXBR- 
CISESon HvNHJLy'i AiHinouaHT and Mukkat'i 
EHituinOn«KMAii; ain, onlBTiKo'iBLiHiiiTaaf 
EMiiLtaii CoKfoanioNi ctlculatad to pcrftct Stih 
datiU In tba knowlidga or Onrnimar and CompoiltlDR, 
By JamM Adtir. li. 



MOOIM of JjnimXLB LIlTUa M liiri^ 
and Of trj-dij auUMti j to wUoh art tiiqlohndt Nv 
MMoui 8m or Torioi ros «■■ BzBMiia or Pv* 

viLi; with MHBt Sximpi^ of hmlUar FniMkiNd 
iullan Lfttariiandof CommardalXitttori, FMfcbioli 
of both SazM. BjtKaBaf.DafUBIalr, it. 

BRITISH OBOORAPHYi hah^A oompraliaMlff 
Acoouat of Iha prttanl Stata^dt fim \mhok BrkWi Ba^ 
iilre, indudinf tha BrtUih ImiiB and tha BrWab G^ 
loiiioi and DMMndanolM In IH parti of tha World. Oi- 
alffued (br tha Uit of MdJiiiJiHf Bj tha Ew. J. GaU* 
amlth. With aaran Map«i aiM aifhtj-faraii Vkwk 
49* od. rod. 

The QBOGRAPIIICAL COFY-BOOXt PaaT 1 
Connlitlng of Viftetn OutlinaMapaof tha Quartan and 
prlnolpalCountriat h> tha World | luoludlnff ^ anck 
cut Maps, l^lnted on luparflna Drawlof l^i|Mr» iir 
tho nurpoN of bahitf flUaii up by tha Juufir daiiai of 
btudenu In Ooograpiij. Sf« 

*-—•' ■ ■■' ^iMi.Mi ■ BM^— — y pAaTii* 

('oi)KiiUng of tho LliH« uf LaUtuda and LonffltudOy ftiwt 
the fdine lut of Mttpn ; dealynad to ba jRllitu up bj Ui* 
aeiilor Claiiitfi of Stiidenti of Geographvy or ujliuNNi 
who hATo provlonily ftllf<l up Part i. in. 
; Alio, ai Companion to tho mI>ovo» A KBW SCHOOL 
ATl'AS, of oorroipoiidinjf Slao with tho Copy*BoolLi; 
forming tho moil perfect, ai woU iw the oheapoat. At* 
Un, }\y tho Hov. J. (ioldamlth. da. board«« plahi; 
ami 7n. cohmred. 

Aii(l(joi.oHMiTii'i larfoIioyal'iiiBod GaoaiArNicAL 
CorY-UooKi may bo had, prlooii» eaolil'art; and 



Ati.ai to oorroapoud, with PaoBLKMa on tha MAffi^ 
prirr, plain, 19«i, half.boumt ; or Un. uolourrd, 

Iht) TUAVULSof liOLANDO round tha WORLD; 
ooiiiUihif of an imaKhtary Taur throuah Aala, AMoi» 
Ac. l^ompilod fur tho purpoao of introduolnff» hi a thh 
oinatlng and aiprooabla nianuori authoutia Daiariptium 



LUt of Elementary Books. 8 

r tbt Geograi)hy» Natural HItlorj. Mannen, Cut- 
}fM, and Antiquitiei, of Tarioiis Natiotii. Trandated 
xun Jauffekt. By MisaAikin. Svolumea: with 
littnivingi and I^Iaps. 10a. 6d. 

A GIUMMAR of HISTOKY, AncWnt and Mo- 
eni : arranged in such a manner^ thut the leading 
acta may l^ committetl to Memory ; and acconipa- 
led by Queitions and Exerciaes. By John llobinson, 
.D. WitliMaiM. is. 

A COURSE OF MODERN HISTORY; compria- 
ig the History of all Nations, from the Age of Charlo- 
lagne to the present Time : serving as an ampMca- 
on and illustration of the Grammar of Hfftory. By 
M $ame Author. 7s. 

A COURSE of ANCIENT HISTORY; compria- 
Ig the History of the World, from tlie Creation to the 
,gc of Charlemagne : servhig, in like manner, as a 
^mpanion to, and illustration of, the Grammar of His- 
>ry ; the three Works forming complete Elements ot 
Universal Histohy. By the same Author. 7s. 

FIVE HUNDRED QUESTIONS, deduced from 
[OLDSMITH's HISTORY of ENGLAND; calcu- 
ited to instruct young Persons in tlie Causes, Conse- 
uenccs, and Particulars, of Events in English Ilisto- 
h By James Adair. Is. 

A SERIES of MATHEMATICAL TABLES, 
Stereotyped,) for the Use of Schools and Students ; 
snsisUng of IjOgarithms, Sines, Tangents, &c. Ai. 
oards. 

POPUIiAR filJEMENTS of PURE and MIXED 
LVniEMATICS, for the Use of Schuofc ; including 
^mplete Courses of Alubbra, Euclid's GBOMaraT 

*aiGONOMSTRT, CoNICS, FluXIONS, MiNSUaATIOK, 

ATmoNOMY, &c. Sic, By Peter Nicholion. 16s. 

A KEY to DITTO, in which every example is work- 
1 at length ; for the use of Tutors. As. 

The THEOLOGICAL, BIBLICAL, and BCCLE* 



4 List qft^^fnenfary Bouki. 

SlASriCAL DICTTOXAnV: fcn-uig as a gtneral 
Nito l^ixtk to nil l\is>ai'ii, Nnnitfi, anil Facts, cofr 
li.v^ti'.l with tho Olii aiul New Testament?* ami with 
r.i\-!o>;astk:al Hi>tory ; tiiul tVnuiii^ a tprcu^t of Ct- 
(■! 'pu\ii.i ot Uclicious KiiowloJ|re aiid Opinions, fixi^j- 
o.l tliiouijhout on the wnsi approved Authorities. Bf 
Jv»lm UolMUKon. p.i». •?>>. Ixards. 

Si'UirirUi: liUHiUAFlIY; o/, the I>e.« irJ 
i'-Mi-.KtiT!! of tlio Pi'iiicipal Personages recorded in tbe 
I'.u :. d NVriiipj^'s ; adopted to the lustriictioa ard ire- 
iM-ovcnu'iu of Youth. By tlie Uev. J. Watkins, LL.r. 
7j. Willi riatt-s. 

VIVK llVNiniKD QUESTIONS on the NKW 
' 1 V. S'V AM E \ T ; hUeuded to irender TOiing Penons 
i..:r. !lar with the Contents of that Sucreti Volume. By 
I'. T'.'rrow. Is. 

li\'K lU'NDRED QUESTIONS on the OLD 
i 1 > lAMEN r. IW the same. Is. 

\. r.ASY (;uam'mak of sacred history; 

« . .'[^iiij; a Siiir.inary of I lie piiniip.d Fvonts revvr*!- 
t.l i:. the C>ld ai:d New TeNtainoiit. IW ^lary Ami 
K.v.vl.iU. ViivV 4». h ^und, illiistratisl \vi:h Maps. 

\ I \<?V c;UAMMAR of NAITUAI. ui.d FXPF. 
I :^.I N I'Al, rHlI.OSOPUY. on the Flan of UoJd- 

.. '■.'s (ivaninuu* of t^io^raphv, and Kohin$oii'> itram* 
I .1. it' History; and dosijjintl as a Praotica! K!en)ei»> 
i^ii; JJovijv.tosioiplHT ihi'Stuily oiPhilo>ophT ii: Sch^vi^* 
>..:■ Hv i}iU'vtioM<. }h ihr Uc'V. David ir.iir. 6jt. 

1 IVK liUNDHFi) liUESllONS on the AfiOVF. 
I'- t . ^ c.i.iie Autluir. 

A (JKAMMAUor (lie ELEMENTS of AS rn^NV 
?1 \ .- 1 ;. means oi wl.ich that *ul»!iim' Scse. oo n :» !i 
t.'.i. : ii ;»ul».-c ScIukU. as part nf a C.»ui>i«i«." ! '..u' 
i.M. . >: ; >\i:h QiK»iions, AJ^.•. lU- 'J\ S»p;i:.'. i.*. " 

.\ V .i. MMAUof Mr.DIClM':: l.\:. a;. , .. . 
: ; ' "i-.i li:'.r.diu-ti. « t ' liu'Sii.i.lv- v / :.;■.: *i,'. .-.. 



Dee. 1810. 

BLISHfiD SCHOOL BOOKS. 

miMTID POX 

[AN, HURST, REES, OEMS, AND BROWK» 
FATUUNTOSTBE ROW. 



BOOK for CHIWRUf. Bj LINDLEY 

Thirteenth Edition. Price 6d. tewed. 

V6LISH SPELLIXG BOOKi with Readioi? 

apted to the Geeeoltle* of CMMren; lor Three Piurts. 
to edvenoe the Leemera hj natural and easy Orada- 
to teaoh Orthography and Pronnndation together. ■ By 
MURRAY. Price If. OA bound. 

)DUCT10N to the- ENGLISH RSADERi or, 

1 of Pletea, in Proae and Poetry, ftc. By ISVtuX^Y 
Sixteenth Edition. Price 8«. Wound. 

SNQUSH READIER i or, Pieces in P^roie 

r, selected from the bett Writers. Designed to assist 
ons to read with Pronrlety and Effect; to unuroye their 
ind Sentiments; ana to lacnloUe some of the most im- 
Inelples of Piety and ▼Irtee. With a flew preilmiwary 
ns on the Prineiples of gootf Readtof^ By IflVDLBT 
Benth Bdltleii. Priee ««. M. bownd. 



Fifteenth 

U. to the ENGURH RBADBR ; or, £le{pmt 

la Pfose and Poetry. »es%ned to Improve the ugber 
tarners In Reading; to ettablkdi a Taste ft>r just and 
lomposltlon, and to fitomote the Itatereeta of Hety wmA 
f immxr MURRAY. Vmh Sdltkm. Price U, tA 

ENGLIffl SPELLING-BOOK, accomptiued 

wsilve Series of easy and fhmllhur Stetsons, adnpted to 
Mee of Children, and emb^lthM wHM a Varietur of 
I ; the whole intended to AimM, ftNT the 0>ie of Scheeis, 
Id iMtrodeetory R«ek to tto tfrt Btomelili ef the BagUsb 
By WUiLIAM MAYOR, JLUD. Price 1«. ML 

LASS-BOOK I or, THREE HUNDRED and 

/E READING JLBSSORS fbr Schools of either SEX; 
the Elements er aR Km i i ^ Hp d ^ trtitl a greater Number 
r Exercises, ftom the beet Authors, than are to be 
ly other Werit of ^ki same OasdrMoDi eYen lesson 
dearly detned OWeel, aad taas Wn g seaM Priaeiple 



or BioralUy. er seaM 'tpsptftaat TMth. By the Rev. 
AttC A new Edition. Price ftt. dd. bound* 
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ttllOllSl) ILAItflllAQr. 

PI II NT LI(llNnN!< lnHNnt,IKH fl HAMMED, 



I 



ABHIUOMBNT of MimHAVS BNni.lSII 

MkH.. WItl BH AlWaiUa. i-.^hOIuxic NicrsW. \n (•■>.-.. 
>Orltui«r*|»u,lHll)iuliki.>>iid In fHiiriuiiiliiii. I>t'<lim<'l ^ll' 
(|TlSll TlllAMM Alt. uiliiploil'lo 'lUi' iliirori-iit 



ioLINH BXHHCISKS, adniili'd ti) MUHHAY'^ 

INHOKAMHAHi iiiin<l<llli(»riUrniiine«iilUmMirih>1'lir*> 
«li, rmldntiw III (*!■» (JrllnijM^h*,Vliilntl"K. pil iiin nul*ii 
iliii, lIplVsli In l>uiiiilii*tl«n, iiu<l Vliilmlnna sT lhi> Hiilv* 
iiIkK r»n|il«iilly khiI Krtuntf, Dnlg^iPd Kr kbe nvwHt 
'It* Lviinii'n. ■• wvll » hip )>• 111* af iBhiiiili, TvPiity- 
•Mlilnn, lh-hi*tii.>M,ti'<Hiid. 
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A KRY u> rMAMHAtID'5 EXKftClSKS 



< I fMiuoD. vmm 1t^ III M i. 

l-KONUUNCIMO DirtltW. 

inHnlnthMi vr rnn Itinyb an 
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k DELECTUS of SBNTBNCKS ami l*A5SACU:S 

aowIimIm «t ilt« I'ranoh VHmf««« ArrAnfvil un<l«r tli« Hrvi^rAl 
idb vi Uitt Viirii t»f iMKick. ToMihvr wUb uromUvudun rnn- 
MumtilloHM, lythtlUy»ltRASIiWOIUU«SY. itKouAKO^t. 
liMo. Prion 4t» b««ii4» 



VTARD'S LATIN ACCtDKNCB. Price U. bound. 
9irARD*8 LATIN QllAMMAIi. Price «». 6tf. hound. 
BXKRCISBSto the AGCtDKNCB ami UHAMMAU i 

IM ttwuHullftemUoti of Urn •ovvml Moo«li and T«im««.aiiiI of 
) |M(iAolyM KuIm of CoMtTttOtloni eoiMlNtlim chlelly of atoml 
ilttiio«i« oollttotod ottt of thtt boil RoNMm Authom, Mt«l tniM* 
Ml Into HnyUih, to b« rontlttrod baok Into Lotlitt tho ti«Uti 
inlillttliitttti la tha o|»i>o«lta Column, with ilafWr«ki«M to tba 
tia iyataxi and Noieii. By W. TtrKNlSR, M, A. Prk« .it. bound. 

rBRMINATlONKS ot BXBMPLA DBCUNATIO- 

M •! OONJUaATIOMUM ITKMOtJH rKOPIilA QU« MARI- 
i, QUJI OMNUi ot AS IN FHJMBtt'ri, Bufllnhod and ai- 
IwatL Ant tba Viia of Youaf Graminarlant. Oiu^ra ft Studio 
ROm HOOUBt M. A. IS. Col. a Oiton Soolarcbw oUui HoitiorA- 
Hiibsgrolflbor. InlAmo. PrIooU.SA 

LATIN PROSODY MADB BASY. Tho Third Bdi- 
A|tBlarfad, matarlally Improvad, and a^omimnlod with tha 
moal TTaatlM of Taranllaau« Maurui» de MotjrU. tly JOHN 
RBY. LIitD. In Ifmo. Prloa tt. boatdi. 

SCANNINO BXBRCtSBS for YOUNG PROSO- 
iNS| coatalalnf tha flint two KpUltai IVow tha KIrctw rx 
Idio, tosanad and |>rovad by tht RuIoh of tha Klon Onmmnr, 
I latonfarMid wltboeoailoual Raiaarkik By J. CARKY, LL.D. 

00 4«i bound* 

Ar ALPHABBTICAL KBY to PROPRIA QUJB 

kRIRUS, QlJJBQRNUS,and AHIN rRAtSRNTI« contaluliw all 

1 JBxamyUto daoltnad and trantlatad. with th« Ruloi quoted un- 
* aachtand numerloal Raforancaii to the Contenti. A now Kdlt* 
J. CARRY. LL»I>. Inltmo* Price St. bound. 

The BTON LATIN PROSODY, llluttrRted with 

flUh IfiaataantlouN of tha Rut«»t and Auihorltloi from tita Latlu 
itik Ry J. OARRY, LL.D. Itmo. Price It. fld.bonud. 

A MBTRICAL GUIDE to tho rirht Intolliirf*nce of 

f(ll*» Ventflratlon. Ry J. CARRY, Mi.l>. Itfmo. l«. tH, 

The LONDON VOCABULARY, Rndiiih snd Lstin, 

tlfftted fttr the Die of SchoolN. By JAMKS UUHRNWOOD* (\ii 

ul»i Seh 
ihe Li 
„ _. iTMAK 

isyiOi Prloa \§t sd. bound* 

INTRODUCTORY LATIN BXBRCISB8 to those 

CliARKR, RLLIS, and TURMRR. Dai>lf ned <br tha yonitavr 
AtttofLsiUNittn. Ry NATHAMIKIi HOWARD. Price Hv.nd, 



riy Sur-matler of St. PnulSi Mehool. R«*vlHrd and armnfed 
lemalk'nlly, to ndvaace ihe Learner In HclenUflc a» wi*li a« 
bal Knowledge. Ry NATMANIRL HOWARD* Anew Kdlt. 



(HUMMATICAL RXimClSKii lyiuii ihe FH1 

I.ANUUAUK.fiMiitMrtiil with thu Ku^lUh. Hy NU'IIUUAU II 

Au DNIYEHSAL FHKNCH UUAMMAH. bal 

«riurHi«» HvHitiiH of Krttiu'li Aiu-idttHi'd MUii ^yiUMi, tm ah Im 
IMmu. My NitHULAM IUMKU A i«k»w HilUiuu. l*riM>4«. 

CLRF, oil TUKMKS TUAUIUTS do la U 

NAIKU 4« NfC'IIOLAIi lUMUL. d*i\^vo* rKtUliun ttlAr^t 
\vu\o, Prlttt* iHh btiuutl. 

Tha WOHLU ia MlNlATURKi cuiiUiiiinff 

iiuuH aiMt tkllM^il AeeouHt ulf lli«» MiiuHli>»ii, IA«(»iiti IH'«m|i 
Uuv«ruui«»uli l*<k|ittUM(i|i, OrM*. M4kiiii«»ri. ruiUmitlMii Ae* 
IU«» «U(l^»«^Hi tWiitrltm uC ilMt Wuiid, tViimiiUt'tl iTrum |i 
Auil)«ii>lti(»ih A Mutik iMirttisiUiirly iwuful tt» HmUtsHU 4iiI4«m 
llUltiry, anil iif Ui« Fr«»UfU l4iii^rtt»tf«)< tty l^KIIOLAII II 
1*1 ic«* 4«, A((. biiiiiiil. 

INTHODUCTION au I.KCTRUH KHANCOli 

a«)« l*liriMt*« tlimi'UwM. (|ui »W tiuuvtiui. IStr UNUUAV MU 
lu l^tHiif l*ritJti <!«• A«i bitumV 

LKCTKUli KHANCOISi uu. Rai*U(»ll do V 

«)ii l*n«««» ul till VtirH^t llr^en iltm mt^lllDunt Hr-rlvaliuii vtmv 
« lierf^tli>iiu»r ItfH j«*utii)ii ti«)ii« iUiiv la iMsiUtiuri a oiaatl 
i 'UUudUauct* tin Ih Mttfut) l^rHuwt'U i tf t a lour iiicHluuttr ill 
Vhuk lU Verdi «)l du IMtttn. Par UNUI^ICY MUHIIAV. 

ICilUliiu. PiMi't) ^«. ImiuuiI. 

A SRQUKi to Iha EXKUCISKS uf CKnii 

llauit)!, HtiriUi, Wauii-liH<tftiti auilullmr UraiHiaai'** ti#kuv 
licdl Muiilfe) tti ii'aiuUla ttoiu Kimliiih liitu tfOotI Ki-tincUt uf 
Plan, with OiaiuuialU-al Nuiuii. D> U. II. PUPPl.K'rtlN. I 
Piict) (j«. b Huilt 

A KICY to POPPLKTON'S FURNCII KXRHC 

boluf a TratititaUoii af i^u varlumi UJbei'oliHtH eit^iaiiiDtl 
Btiuk. lu I Jmm if«- tt<l liuuuU. 

A KRY to C1IAMHAI)U\S KXKUClSKSi Km 

forrtici Ti'HiMlatloii til* iba variowt KtoiH^infn oouiaiatiil 
Pauk. Hy K. «l. VOIHON. Koui tli HaUloii. Piion A«. laaiai 

Au KXPLANATOHY PaONOtlNClNO DlC 

AH Y of tiitt KHHNi II hANUtiAAik:. lu KruiioU mul fe 
wliaitilu titt> t»«acit Hmiail ami Ariiculaltoa of tivory MylU 
Aimiiidly ui<«i'ko<l (acvttiHlhitf in tUo Muthoil atliM*l«*«l by M 
kav III bin ProiiiiuHoliui; Dlt'ltmiary ) i io which «rt> iiioA* 
Pr/ijufjiltftiiftiio Krani^U ProuimoiMlioa. By i/AUBN TAHIl 
MMglur otAftm In thi» DuWmiW^ v^t V<^yW K v\«hi ts^dUiuM. i 
im /iA<M*« I*ri0«t 1». bouuil. ^ .v i.^ ^ ^^». 

IWLItti ftir l*HONO\)HCWV\ Ji^^^^KW 

nUiUou, III I4WU. i^^o« ^« ^wKv^^x 
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r, poUbhed under tte TIU« of *• Geofraphy on « popular 
and esteemed the moat pmeticftl Work of the Kind exUut. 
HeT. J. GOIiDdMITH. SUUeth BOitioa. lUuOrated witl| 

Ac« Price ^, <I4. la red. 

;OGHAPHY oa a POPULAR PLAN, for tho 

if SCHOOLS and YOUNO PERSONS; coiiUiainc nil the \a* 
ins and nmutUif F«*atarea of C^eosmp^ical KiiQirled|r«, and 
tied to convey Instruction by Means of the siriklnip and 
sf Associations produced by Uie neeollar Manners, Customs, 
baracters of an Nations and Countiies. By the Rev. J. 
SMITH. A nev Bditlon. considerably enlaiired and Iro- 
l. Illustrated with uowards of Sixty beautiftil Ifinrravingrs, 
ealluf the Dreeses, Customs, and UabitatloiM of allNattoas, 
smerous Mr pa, Ac. Prioe J&«. b«ind and lettered. 

COMPENDIUM of QEOOaAPHY, for tho 

' tchuob, private Families, and tlwse who stady this neetfs- 
lleaoe. By RICHMAL MANGNALL, Author of *• HUtorlcal 
jns.** In Uuio. Price 9«. bound. 

ilKRETON'S SCHOOL ATLAS i conUioinf^ 81 

neatly t<^loured. Prlee I9«. hal^bouad. 

NEW TREATISE on the USE of the GLOBES; 

htlosophlcal View of the Biirth and Heavens; comprehend- 
I Accpunt of the Figure, Muf nitude, and Motion of tho 
with the natural Chancts of Its SuHhce, caused by Floods, 
lualtes, Ac. deslrued n>r the lastruction of Youth. By 
AtKBITH. PHee tf. boards. 

INTRODUCTION to the GEOGRAPHY of the 

TfiSTAMBNT; oomurlslnf a Summary Cbrouolofflcal aud 
iphical V\hw of the l&veats reeorded respectlnip the Minis- 
' our Saviour: with Questions for Examination, and an 
4'd Index; principally deidifned for th«« Use« of Young Pe»> 
ad for th« ftunday Employment of SchooU. By LANT C^Aft- 
Rli,IiI«.D. WiUMaps. Fourth Gdit, Price ««. boards. 

ITRUCTIFE RAMBLES through LoDdoii and 

irens. By Mrs. HBLMB. Fourth BdltT Price ««.6A bd. 

KETCH c^ MODERN and ANCIENT GEOGRA- 

br tha Use of Schools. By SAMUBL BUTLBR, U.D. Hend 
f of the Koyal Free Grummor School of Shrewsbury. Fourth 
In Svow Price Qt. boards. 

TLINE MAPS of ANCIENT GEOGRAPHY, 

1 on Drawinf CoJombier, Price 10t.6d. boinf a Selection 
l*AavlUe*s Ancleat Atlas, lnt«>ud«id as Praolical Rxerclses 
PupUtoflU up, and denlrned as an Accompaniment to Dr. 
^l Sketch of Modern and Ancient 6#of(raphy. 

AVELS at HOME, and VOYAGES by the FIRE- 

for the Instrnclion and BntertAtAment of Younf Persons: 
ols. 18nM). (coutalnlnir Buropo, Asia, Africa, and America). 
15*. half>b<iund, 

;OGRAPHY for YOUTH, adapted to the different 

I of Learners. By the Rev. JOHN HARTLEY, la l^me. 
■dill PviM «f.«d, bound. 
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t*t0fat-|i. 

niSToHICAr. anA MISI I'.I.LANI'.OIIS ailKJiTIOM. | 

Mllll. I'rici.i.., hm.'-il.' I 

All -UIHTI)UMI',\T (il r\IVF,HSAI, rn!<T()RT. 

Art,,, .'■■I '■■ "■ I'- ■ ' ■-"■ - ■■■' ■■■' ■■,■,""*"'<• I 

Uir ... .1. I ■ M L rAjUT, I 

.."I'l'.'.' 1- ■■ ■' '" ■ ' i"-',i;,,.','.'' 'u,'j'uIUlI*!Ill I 



■*■>■> ■'■ ■ ■! >ll.Hir7,*M I 

'a' • I'M .1 'I.. niM'dii'v 'iir vAniopK ttof 

""■ > 'I t'>;irr-lM mil. By JUHM aiUUHh ' 

" a'. •■:■■ < I :-\ I'n'uif* NTl'nV of CHHONO- 

I'lic Miw'i'ANTUEONi or, nil Inlrnditrlinn to Ihi 

'TI,',.'l'l'l'sTilHY'-.f\^^^lI^'Nll, ri-lnlrrt Tn rimiliii 
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lllliogtnt)^!!. 

Till' BHITIKH NRPOI«t c<>n«l i 

f lli>lllii>irliH»llrllnM«ha hi 



l<i>BMi>rr><'dw!lliBriuitriial««ll«U«ul irii'i. , 

V,P J V..uH« PM^M, no IM stWlMt ,-. . 

tkHl I'lnimmlt M MIM »««t/lll Ml* Wlinn. J:.. !(,■. r/,-.~ 1 -■--,< 

U, WILmAH MAVOH.UkD. lliliMnnlli Hitll. Prki « w i,< ...A 



StktU Booku itriiUtd f&t Luunutt^ Mtd Qk % 

4 SBUCTION of tk« LIVIS of PLUTAECHt 

rMtMl for tk« Um of idtoolB. By WILUAM MAYOR, LUD. *r. 
icJMii bowd* ••< oonltla to g AcoomU dtV^omX UhMtriow tnA 
taMbte CIWM r Mt ii of Antiquity. 



TRVB STORIBSi or, Iiitorottlii|p Anocdlotat of 

ttdrtn t 4«tlf ned, throurb tht M^dlttin of lixamplv, to laoiUcKto 
JmIvIm of Vlrtm a«d Hoty. Prico «•. 64. bdt. ' 



mUB STORlBSi or, Inlor«tting Anecdotes of 
otto PrlBclplot < 



on* Ptnooti dotlfnod, tkroorb tho Moilliun of Btumplo. to ln« 
otto PrlBclplot oTTlrtuo md Pioty. By tho Author of •* iiONoaa 
Youns IHiiMM to humMo Ufb.** Ac lttlilm>w it.OAbai. 

LBSSONS for YOUNG PBRSONS in HUMBLB 

res colculoted to nromoto tholr Improiromont In the Art of 
odiiic* lo VIrtuo oiM Ploty, and portlCMUrly lo tho Koowlodro 
tho9«tlot|ioeulUrtotholrBt«tloM. •tlBdlt. Prlco ««. boordi* 

A FRIBNDLY GIFT for SBRVANTSand APPRBN- 

CBH; coaulninf tho ChorACtor of o food ftnd Ailth^U Servnnt, 
vloe to 8or?on(t of ofory Uonoinlnotkm, Lotutr fVooi iin Undo 
hit Nophow, on tnkbif him Apurontlcoi nnd AuocdotoiofffUiHl 

I ftiluAil Sorvnnts. By tho Author of *• Lowoim for Younf ror^ 

II In humMo I<U)».** FrieotM. 

ROSB and BMlLYi or. Sketches of Youth. By 

0. ROBBRTB, Author of •• Montnl Teleieopo.** Hnio. S«. Oil.bdib 

PITY'S GIFT I ^ CoUection of InterettinK Titles 

VBtho WorkaofMr.PRArr. Third EJU. PHco .i«. txmiuU 

MATBRNAL INSTRUCTION i or, Family ( cmver- 

lom on norol ood Intfroatlnc tul^ootii lnl«nip«'rm'A vrith 
liory. Blof rajphytoad Orijinol Storlot. l>onlfft)0«l fUr Uio po- 
■AlofTooQu ByKlilBABBTHHBUIK. Thlrtl KiUt« lu I^mo. 
Ioo4«*0d»bda« 

The PATBRNAL PRESBNT i hein|( a SBOUBL to 

nr** Chrrt ohinfly nnlooiod fh»in th« WrUTnica of Mr. PuAfT. 
•ood Kdlt. with 1 1 WwHl-CuOi. Prico ««. bound. 

SERMONS for SCHOOLS! containing one for e^ery 

•day In tbo Yoor l nnd alao Aw (:biiitNin*-T)iiy, (3(M»iUFHd«y. 
■toMwiday.and PoatHlnyot of LoMr^M nnd on Buh)ooiii ndlnploa 
Yooof Punomi of oiUi«tr Boni ■olootod nod noridicoil rrom 
ruo, Blntr. W«borno, BuUUof^r, Pnloy, Portoui, Jortin, Hnflold, 
Mioy. aeiMl. *o. Ac. By tbo Rov. i. BARROW. Prieo 7«. 
and nnd loltorod. 

SCRIPTURAL RSSAYS^ adapted to the Holidays of 

iCburob of Bnclnndt with Modltntloat on tho proMrlboU Bor- 
loa. By Mr*. WKMT. In « volt. Itmo. Prioo \M. bda. 

The DUTY and BBNBFIT of a DAILY PBRUSAL 

tho ROLYaCRIPTURIWIn PAMILIRB. By LINDL8Y MUR- 

lY, Author of an Baftlbh OmiMMur, Ac Prleo U. M»wod. 

HINTS on tlie SOURCBS of HAPPINBSS. Ad* 

sntod to hor Children by n Motbor. Author of ^ Al vayt Happy,** 
• la 4 Vols. Uno. Pricoiat. Boards, 



i a^mi Bookt, printed far Longifum wi 

HISTORICAL and MISCELLANEOUS Q 

for the line of Yuung Pt)ui)le{ vriib ft Selection < 
Oeneral Bloffmvhy, *o. By HltUMAL M A NGNAU 
Kfllt. Price 6«. Douna* 

An ABRIDQMBNT of UNIVERSAL 

Adnpted to iUe Uae of FumlUet und Ichoolti, wit 

SueiiUoiii At tli« Bud of ench Section* By the Rev 
. M. In I voL l9mo. Fourth HdU. Price M. tiuun^ 

LETTKRS on FRENCH HISTORY* 

KiirUfr«t Period to tbe Battle of Waterloo, nnd r«< 
uf the House of Bourl^n | tor the Uho of IcUoulv. B; 
In Nmo, Price 6i, Bds. 

LETTERS on ENGLISH HISTORY, fro 

■Ion of Jttllua Cfeinr tu the Batlle of Waturloui f 
Schooli, By J. BIGLAND. lu Wino. a«. Bd». 

UNIVERSAL HISTORY, in Twenty-f 

TrnntUtod from the German of JOHN MULLHB. 
Price litlOc. Iid«. 

This Work li not a mere compendium of IJulvem 
contalni n Phllotophlcal liiaulry Into fbo Moral, • 
einlly the Political Causet Wnlch have given rite It 
portant Revolution! in the Hlitory of tho Human Ra 

A SKETCH of the HISTORY of EU: 

the Year ITtU to the General Peace lu IfiH. By JOI 
In 9 volt. Nvo. Second Ifidlt. Price W. 8«. btli. 

An INTRODUCTION to tha STUDY o 

LOGY and UNIVKRMAL IlliiTOHY. By WILLI 
UORT, la Itimo. is, bdti. 

The NEW PANTHEON t or, an Introdi 



Mytholofy of the Aurientt, In Question and Auti 

SrincipaTly for the Ute of Feroalet. By W. JILLART 
dit. enlarged. With Platei. Price b». M, bound 



The HISTORY of ENGLAND, related 

Convertatlont, by a Father to hit ('hlldren. Int« 
moral and Initruotive Uemarkt aud Obtervation 
leading and interetting Hublectt. Oetigned for < 
Youth. Ay KLIZABBTU UBLMK. Third UdiL 1 
Price (M. bound, with Frontltplece. 

A CONCISE VIEW of the CONSTI' 

ENGLAND. ByOBOIlGH CIJSTANC^B. Third Kdl 
and enlarged. Hvow Price tu«. ed, bdt. 

Tba BRITISH NEPOSi coii«i«tiiig of 

sftb0 iJluf triouH Hrltont iv\!kO V^aNeXieeu x.Yi« wmmI dl 

ih0ir Viftnaa, Tulenta, ov T«miit\a.>»\« K^NtMxt 

tnUfraumrwd with praet(ca\ Utttiec^ouuv ^tWyftHk^ 

</«# of Yonmg Feraotw. on tv^a oXv^\«vl» %tw<\\tii.y« 



iVAiH>/ /M4(, /»M«tW fit* /^Mt^tNtM* nn^ (V. I 

•ItHi^cil r.tt \W VHP of X«hiMtN. n^ wn.t.UM MAVOU.I.UO. Ar 



|*rliirlvl<*<* «tr ^ iHhp unit i*UM)r% l^riri* im. m. Ii«l«. 
TRUK »iTOHIRS) or. tnloii^Riinir Atiordotrii ol 

Yrtltnir IVrwH^H ( i1«>4l»i««*il, (ltiMU*U (hf> M(*iUum or tCAnini»)«>« (o In 
<f«il<'.iu«» lSrtm*l\ttiM or Tltin«* ntM\ r\p\\, My \Up AiiUior of ^ lnHMoni 
wm* S*o»»»m IVrwiMin \\\ Imoitttf* Miv.'* Ai-. \\\ Wimis 4«. tul. hrt*. 

I.RSH)NS for YOltNO VRUSONS (n UrMRU 

lilVKl Ofi)ou)f(l«*«t <o oroitiolt* %\\t*\\- lo«pi>tv«*m«*t)l tn flti» Ati o 
tti»ii«Uiut« tn VIH.UI' MiiA ri(>ljr«fin«l |«rti-Mpu)(irW lit \\\p lluowl<*itB« 
or (h# tnkll«*ii IH^ritUiit* to fUi»li' HlMl.liMHh All ti«M(* tS'lrp 4<», toiMi lU 

A FUIRNDI.Y OinMorSRHVANTSmul Al*l*URN 

TU'RNi (MtnlMlnlnn IU0 rhm-Arlov \\f n ||o«hI mid iVIlhnit MpvvnnI 
A^vl«H> lo M«»t-viiii*ii itTfivi'ry OottotnhmlWm, lrt*nri- fVom km Vnvh 
l«i hiK N«*ph«»w, o» tMKItijr klm A|utrf*nlloot mwl A opi^tlotiMi or groot 
unit mUh^O Il0f vAHf*. iIy lh«» AhIUiu* or »• iKtwtowi Ww Vomhh; Vpv 
fh^n In HumMv* UlV." t*H«t.*> l*W, 

HOSR mul RMlLYi or, SkrUhon of Youlli. 1^ 

Mr% noHNH'TM. Anlhor or " M<>n«fi| IVtr^t^ofm.** Wnto. ,%•. n<l b.li 

PITY*!t Oirr I n CoUrrMon of Int^rf^nniiK Tutoi 
MATRRNAL 1NSTU(KTU)N« or, IVmilv i<mvrr 

MtliMi^ nn imM'Al iinil ImIi n^Mlnir Hnli^i»H«t l«foi«\MM-*oil will 
Ill4iti«ryi niottiiiilisr. M\n\ OHjriiMl nii^rliHi. llMiRitvti (ui %i\p {•• 
rviitti or YomOi. ilint.ir.AilRTiltmi.Mi:. llUnl i;iiil. in l^mv 
l*ri«H»4f.A(l.b(tii. 

Tito PATRKNAI. rHK»&RNTi hriii^ tt SRaURt. t< 

lltHNtn*! KiAll. wllh 11 WiHt.\.| Hl«. IMvo A*, ttomtil. 

SKIIMON^ IW 9rii()0t.Si t^onlAituDir onf" for rtrr 

Unniliiy (A (Ht> V#tirl Nn«t ii(««t n»r ChvUhim *TMy. <Mi.MM>>ltl«ij 
t«;fi>Hi>r>li«HiUy, nnA t^mt^iliiyiik or lrt*n|4lM nm) «m hmKipim^ n4nitl«»< 
tt« ^ ^*^ IH»r«i»n« t«r «»illt«*r Hi*k i nII<»«I«><II iinil ni*H«l|aoil iV«mi 
ttiM*M«>« lMMlf.l4l4torMVt»Aotlllio(V>rtlVil»)r« IN«H«*t«titiloill». MnR<M^ 
|l<»r«li»V. MPtl. ikp, Av. My «tk« ll«v. M. MARIIMW. Prl<^ ti 
tioHOil nitil l«>Morv«l. 

KHtl*TllH\I.R8HAY!l.iidii»iD4to«ho IfolUlnva o 

♦hi* I'linrt^ti or MnjilfinAl wHd M«>ilttiillrtM ou |lt# |M-«»m«i ll««>il Mpi 
vli*Mi Hv M«'«. Wr'«T. In 4 <nM«. itmfK Prli*i* IM H^«^ 

Tlif t)in Y «nd ttRNRrVt \xl ^ V\K\VX V^^V^ 

itf III.. rioi<YiiirHii*riiiUAt« ii\ vkwxAWi^. >>5 ^'^^^^Sr 

lllSTS oil ihe SO\3VlClL^ tit ^^VVV^^- 

ffifwMl fit hi»r i'lill«li*«>n Uv « MM\^t^^* A>\V\w* <* 
*»?. /n ¥ VMli. WitliH lS'Hi« \««« V|nxavA«% 



)0 Sik'il IbuU, frlMtil.fim tjiitmun kmI Co. I 

TI.C VOWRK ttf KltlJdinN .„> 11,.^ MIND.ialU- I 

tlraiiixMi. lini.iHnii. •.iJ «li^.^^ Ill- ■ ■■ ■ ' "■ 'i.^ - .. »,fIIM I 

InViIihi'"! l.'.''-v!.. >'.','li'"Ii"^V. 

A t<l'.l,l'.('l'loM fr..ii) II' ii"i' iHHi ■.('■■. I'OM- ' 

'"'nifc'Mi-V'ri'iiv'iir ..'ii lu'.i.i'(ViohM,"«'.il'."c.ii.iM. 

Ut«rum"\ :, .'.'., "1J.I.II.-I |.1I....iii'J',"i..'miI. II..> ."I'.H.J-n. *| 
JIIIIM UI'.l<rMHV. Hv.X'U-I KrIII. Ill I.imi. filin hf.KMMHb 
•ntl->ii<i'.l<u.H.»>li. 
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e BLBMBNTS of BOOK-KRRPING. by $\SQU 

lOUBltR KNTftY; eowurUtnic ••▼ml ••!» of DtMiki, w* 
i nccordlnir lo iiretvni PracUce« midl dMlvntMl tiw tho lino o) 
s. To wblch !■ iiitnos«dli mi lutnNlttOlInu on MircKuntt 
ntih wlib enfrnYnd Syeclmoiia. By JAMKM M0IIRI80N 

• fy. lmlf*bound. 

CONCISB t^YSTBM of COMMBHCIAL ARITH 

C, iidAnt«d tu mortvru Pmctke. By JAMKM MORRISON, 
I*. M. QOttud. 

CBY to MORRISON'S COMMBRCIAL AMTH- 

C« la whloh mf fflvrni tho Mod<« of Ai'raitfemi^nt, mid Bttl«< 
i^f^ry Q««Mtlon Had Rx»vcU» propped In tUiii Wiirk, ei>in« 
t a ttyatoin of M^rciinilltf CalculNtum, according to Modora 
oa. By JAMK« MORRISON* lu Hiao. Prtro ««. boand. 

e FIRST BLBMBNTS of ARITHMETIC i or, 

RACHlfia*8 and SCHOLAR'S ASSISTANT. praeOcaUy ar 
I In Loiiion*, and axpratsty dt>tl|cn«Ml for ClaMM i comiirU* 
t Four Slm|il« Rulat, Tla. Addltloui Mabtraetloa, Maltlpllca* 
nd Dl^Ulon. oommrio iwto omr m'ii, nnd taught in ohi AP«aA< 
n Twolvtf st«ri(M. To wblrU U rnvflxad, tha Introduriiiri 
of Numeration and Notation. By ORORtiR RiQYNOLDa 
ur-Maitrr, ChrliOi Uotpltal* In Wmo. Prlc«» il«. (>4. bound. 

KAMILIAR INTRODUCTION to tho ARTS and 

ICKH, f(tr thi» IJho of NcbmtU and Ytiunjr Prraou^ii oontalnlui 
tral KxpUcntlon of tb<^ l^indaniiMital rrlnclplON and I'aria ttl 
lanoi^a: dlvldt»d Into L««Mon«, wUU QiU'itionM unlilolnvd U 
ft>r tbo Bxamlnntloa of PuhUm. By tb«« Rev. J, JOYCIS. Au' 
'Sclcntlttr Dlalofuei.Ar. MCondKdltluii. In Idino. rrloc 
irdt, witb Platofby Uowry* 

STBMATIC BDUCATION, or BIFMBNTARY 

tIJOTION In tbc varlouN DvpariiB«»nt« of Lll«»ratuia antl 
», wltb Prarileal Ralrn fbr ntudylna cacb Hrancb of uii<»fal 
adfC". By tb<» R««v. W. SIIRPIIRRD, tbo K«t?. J. JOYCUC, 
« R(>ir. LANT CAKPRNTRR, liUU. St*cond KdHlon. In i 
'Am, Kvo. (cloMoly printed, and (llu«itrat<Ml wltb nina Plalci 
rry, Ac ) Prlro II. I If. 64. boardii. 

INTRODUCTION to tho THBORY snd PRAC 

of PLAIN and SPHRRICAL TRIUONOMPTRY. and lb« 
f rapblo Pr«\)ecUon (»f iba Rpbc«rat Includlnjr tba Thrury ol 
Ktlon ; romprabandinf a Varioty of Rul(»M,K(>i'muliP, Ar. wltk 
'radical Applloatlont to tba MoiMuratlun of tU«l|rhu and 
cf»«« to dotermlna tba liatltuda by two AltH»doi of tbt« Hun, 
nffltudi^ by tbo Lunar Obnarvatlont, and to otbf>r Important 
DM on the Hpbara, and on Nautical Aitronomy. By THO- 
LRITll, Priyata Taaebar of Matbamatlm. In Mfo. PHaa !•«. 
. Sarond Rdltlon, oorrcctad and Improyad. 

9 BLBMBNTS of PLANB GBOMBTRYi con- 

r tbo flnt Six Bookt of Raelld, from tbo Ti^xi of l>r. SIMP- 
Nmarltttii ProfbMor of MatbamatlcA In tbo Unlyanlfy ol 
w, wltb Notof, Critloal and Rxplanatory. To wblch «ra 
. Book VIL Inolttdlnf Mfaral Important ProponltlonR wUlcb 
i In Rttolld I and Book VIIL oontlitlnf of Practical Ck»om«u 
Ito Book IX. of Piaaai and tbair Intamretlontt and Book X. 
OaoBatrtorSalidi. Bv THOMAS KRITII. luavo. Prtrti 
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